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ADDENDUM FOR SB-34 INSTRUCTION MANUAL 


Due to the internal resistance of the high voltage power supply in the SB-34, 
the plate voltage applied to the final amplifier drops when heavy plate current 
is drawn. For this reason, the measured power output with a single tone (or 
the set in tune position) will be somewhat lower than the advertised value. 


However, with speech waveform, or a two-tone test signal, the power output 


is as specified. 


Power under these conditions is best measured by observing the deflection on 
an oscilloscope or by connecting a vacuum tube voltmeter across the antenna 


terminals while operating into a load of known impedance. 
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Due to the internal resistance of the high voltage power supply in the SB-34, 
the plate voltage applied to the final amplifier drops when heavy plate current 
is drawn. For this reason, the measured power output with a single tone (or 
the set in tune position) will be somewhat lower than the advertised value. 


However, with speech waveform, or a two-tone test signal, the power output 


is as specified. 


Power under these conditions is best measured by observing the deflection on 
an oscilloscope or by connecting a vacuum tube voltmeter across the antenna 


terminals while operating into a load of known impedance. 
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SSB transceiver 
$B2-XC 
CALIBRATOR 


$B2-MB 
MOUNTING PLATE 


SBE 5S! 


SIDEBAND ENGINEERS 


SB-34, four-band SSB transceiver . . . your biggest dollar value! Price 
of 395.00 includes built-in power supply for both 12¥ DC and 117V AC 
operation. Connect SB-34 directly to 12 volt vehicle battery using DC 
cable or plug it into wall outlet using AC cable. (Both cables are fur- 
nished.) No inverters or other supplementary equipment needed. 


SB-34 provides 250 kc on 80-40-20-15 meter bands, also covers MARS 
frequencies. Fully transistorized except for 2-6GB5’s in PA and 12DQ7 
in RF driver. Exceptionally low current drain. Panel switch turns off tube 
filaments and power supply for casual mobile listening. In this standby 
mode receiver draws only 500 ma from car battery. Transistor/diodes, 
bilateral circuitry greatly reduce equipment size—cabinet volume is less 
than one-third cubic foot. This is lightweight equipment too, weighs less 
than 20 pounds. 


Dozens of advanced features: USB or LSB by panel switch. Collins mechan- 
ical filter with steep slopes. Solid-state switching—no relays. Delta 
receiver tuning +transmitter frequency, Solid-state varactor dial corrector. 
Single-knob dual-speed tuning. Loudspeaker js built in. SB-34 is prewired 
for VOX and 100 ke calibrator accessories, has receptacles on rear of 
housing. Frequency range: 3775-4025 kc, 7050-7300 kc, 14.1-14.35 mc, 
21.20-21.45 mc Power input is 135W p.e.p. (slightly Jjower on 15 meters). 
Excellent solid-state receiver has sensitivity of 1 microvolt for 10 db 
signal/noise ratio. 
Suggested price: 395.00 


SB-2LA LINEAR AMPLIFIER operates at 1KW p.e.p. input on 80-40-20 
meters, 750 watts on 15 meters. This compact amplifier is designed as 
a companion unit to the SB-34 but will also boost the ouput of any SSB 
transceiver to a fuli KW. Drive requirement is from 60 watts upward 
depending upon amplifier power output. SB-2LA has a passive grid input 
circuit, offers a pure resistive load to the exciter. This amplifier has a 
pi network and band switching. 


SB-2LA uses low plate voltage and high plate current. This low voltage. 
only 800 volts, is far easier on capicitors, diode rectifiers, power trans- 
formers—offers safer operation under environmental extremes. Built-in. 
all-solid-state 117V AC power supply is voltage multiplying type so that 
transformer secondary voltage is only a fraction of the already-low DC 
output voltage. Filter capacitors have high capacity for dynamic regula- 
tion. Tubes used are low cost, standard types; six, parallel-connected 
6JE6’s being used. 


SB-2LA has built-in antenna control relays (2) and internal blocking bias. 
Two panel meters read plate current and output. Switches for HI-LO 
power and TUNE-OPERATE simplify adjustment. Cabinet is heavy-gauge 


SB-34 


your biggest 
doliar value 
with built-in 
12V DC and 
117V AC 
power supply 


SB-2LA LINEAR 
AMPLIFIER 


$B3-DCP 
INVERTER 


CODAPTER 


SB2-MIC 
MICROPHONE 


TRANSCEIVERS 


AND ACCESSORIES 


steel with dull black, durable epoxy finish. Panel is black with satin 
aluminum trim. Knobs are black with bright nickel! inserts. Cabinet size 
is 514”H, 1134”W, 1156”D plus projections). Shipping weight 43%. 


Suggested price: 249.50 


$B3-DCP INVERTER is heavy-duty, fully transistorized for use with SB-2LA 
and $B1-LA linear amplifiers when operating mobile KW. Output is 120V 
AC at 1200 watts, input is 12V DC. Relays and complete instructions are 
included. Size: 6”W, 12”D, 334”H. Shipping weight 17#. 


Suggested price: 249.50 


MODEL $B2-VOX . . . voice operated control for SB-34 transceivers. Unit 
mounts on rear of SB-34 chassis, plugs into receptacle provided. No 
modifications or other connections needed. VOX has controls for Gain— 
anti-trip—delay. Shipping weight, 17. 
Suggested price: 34.50 
MODEL S$B2-XC CALIBRATOR . . . provides 100 kc marker signals for SB-34. 
Unit mounts on rear of SB-34 chassis and plugs into receptacle provided. 
Calibrator is controlled by CN-OFF switch on SB-34 transceiver panel. 
Shipping weight is 10 ozs. 
Suggested price: 24.50 


$B2-MIC MICROPHONE is a dynamic type with excellent speech quality 
for use with SB-34. Attractive gray housing, press-to-talk switch and 
shielded coil cord with 3-circuit plug. Shipping weight, 18 ozs. 


Suggested price: 14.56 


CODAPTER . . . CW adapter for SB-34 or other well-designed SSB trans- 
ceivers with adequate carrier suppression. Operates upon principle that 
when pure audio tone is: introduced into audio circuits of SSB trans- 
ceivers, the RF output is an unmodulated signal. CODAPTER generates 
stable, low distortion tone which is patched into microphone jack on the 
SB-34 and keyed in the usual manner. Keying is break-in with the first 
key-closed pulse energizing transceiver send-receive circuits. Hold time 
is adjustable, VOX fashion, for slow or fast drop out. Keying is shaped 
to prevent click and tails. Unit uses 5-silicon transistors, 2 diodes, no 
tubes. 117V AC supply built in. Also operates on 12V DC for mobile. 
Shipping weight 48 ozs. 


Suggested price: 39.95 


SB2-MB MOUNTING PLATE . . . convenient vehicular mount for SB-34. 
Straps supplied allow arrangement of plate over hump on floor of car. 
Push slide engages set cabinet, can be locked with padlock supplied. 34. 


Suggested price: 12.50 


PRAYTHEON RAYTHEON COMPANY 


213 E. Grand Avenue, So. San Francisco, California 94080 


Export sales: Raytheon International Sales & Services, Lexington 73, Massachusetts U.S.A. Prices and specifications subject to change. 
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The Sideband Engineers equipment described herein is sold under the following 
guarantee: 


SBE agrees to repair or replace, without charge, any equipment, parts, or 
accessories which are defective as to workmanship or materials and which are 
returned to SBE at its factory or an authorized warranty station, transporta- 
tion prepaid, provided: 


1. Notice of the claimed defect is given SBE or an authorized warranty station, 
or an authorized Distributor, in writing, within 90 days from the date of 
purchase and goods are returned in accordance with SBE instructions. 


2. The warranty registration card has been filed within 10 days from date of 
purchase. 


3. Equipment, accessories, tubes, semi-conductors and batteries not manu- 
factured by SBE or from SBE designs are subject to only such adjustments 
as SBE may obtain from the supplier. 


4, Failures due to use of equipment for purposes other than normal amateur 
operation or in violation of the SBE instruction manual shall not be deemed 
a defect. 


This Warranty is not valid if the equipment is altered, modified or repaired 
by persons other than SBE or an authorized warranty station. Alteration or 
modification in accordance with SBE Service Bulletins shall not affect this 


Warranty. 


SBE reserves the right to make any change in design or to make additions to, 
or improvements in SBE products without imposing any obligation upon SBE to 
install them in previously manufactured SBE products. 


No other warranties, express or implied, shall be applicable to this equip- 
ment, and the foregoing paragraphs shall constitute the Buyer's sole remedy 
under the agreements contained in this Warranty. In no event shall SBE have 
any liability for damages, loss, or expense directly or indirectly arising from 
the use of the product, or any inability to use them either separately or in 
combination with other equipment or from any other cause. 


For Warranty Service see inside back cover. 
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i- GENERAL DESCRIPTION 


The Sideband Engineers Model SB-34 is a single-sideband, suppressed-carrier 
transceiver intended for operation in the A3 portions of the U.S. 80, 40, 20 and 
15-meter amateur bands. The SB-34 operates either upper or lower sideband; 
selection is made by a front-panel switch. There is no carrier shift when 
emission is changed from one sideband to the other. Peak effective power 
output exceeds 60 watts on the 80, 40 and 20-meter bands, and 50 watts on the 
15-meter band. 


The SB-34 is self-contained, requiring only a microphone and an antenna for 
operation. The SB-34 will operate from either a 117-volt AC, or 12-volt DC 
(negative ground) power source; the two-way power supply is an integral part 
of the unit. Selection between the two power sources is automatically made 
when the proper line cord is connected. 


Provisions are made for the use of a VOX unit and a 100-kc crystal calibrator 
which are available as accessory items. A front-panel switch is provided to 
control the calibrator unit. An accessory plug is also provided on the rear 
panel for control of the Sideband Engineers external Linear Amplifier com- 
panion unit. 


All stages of the SB-34 except the transmitter driver and power amplifier are 
transistorized. The use of bilateral amplifiers and mixers, which amplify in 
one direction on transmit and in the other direction on receive, permits the 
use of a single bandpass circuit train. Duplication of circuitry is eliminated 
through use of common circuit elements for both receive and transmit functions. 


The unique bandswitching and exciter tuning control permits adjustment of both 
functions with a single front-panel knob. Other controls and adjustments are 
held to a minimwm for simplified operation. Exceptional receiver performance 
is obtained through the use of post-alloy diffused transistors and a 2. l-kc 
Collins mechanical filter. A pitch control is provided for tuning the receiver 
approximately 500 cycles either side of the transmitted frequency. The control 
may be disabled and the receiver locked to the transmitted frequency. A stand- 
by switch is also provided to turn off the transmitter-tube heaters and the high- 
voltage power supply during mobile operation. With this switch off, power 
drain from the car battery is reduced to 0.6 amps. 


The entire transceiver package is less than one-half cubic foot in volume and 
weighs approximately 18 pounds. Construction of heavy-gauge steel and 
aluminum, and extensive use of printed circuit boards, provide an extremely 
rugged package, virtually immune to the effects of vibration and shock. 
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If SPECIFICATIONS 


Type of emission: Single sideband, suppressed carrier, upper 
or lower sideband selectable from front panel 

Frequency range: Bie TEU Sa). GN NU PRS: Sessile, Ohe) aatiarer besten Wed 
VAS Seine ec la cote 2145, mc 

Power consumption: 117 VAC - receive 35 watts 


- transmit (single tone) 165 watts 
12 VDC - standby 0.6 amps 

- receive 3.6 amps 

- transmit (single tone) 14 amps 


Power output (PEP): 80, 40, 20 meters: 60 watts minimum 
15 meters: 50 watts minimum 
Carrier suppression: 50rd) 
Unwanted sideband suppression: 40 db at 300 cycles 
Distortion products: Down at least 25 db 
Spurious responses: Down at least 40 db 
Antenna output impedance: 40 - 100 ohms, unbalanced. VSWR not to 
Exce ear 
Sensitivity: Less than 1 microvolt for 10 db signal-to- 
Rue Mere Tee noise ratio 
Selectivity: Celie rat Nord bacdOwln ee on k Cea tao.) sdb. both 
transmit and receive 
Audio output: 2.0 watts at 10% distortion, 3 watts maximum 
Dimensions: . 5" high, 11-1/8!' wide, 9-1/2'' deep 
Weight: Approximately 18 pounds 


lil. INSTALLATION 
1. GENERAL 


The SB-34 transceiver is designed to provide a complete single-unit installa- 
tion for fixed, portable, or mobile operation. No special precautions need be 
observed in the choice of location provided adequate ventilation space is avail- 
able. A minimum of two inches of air space above the cabinet top and on all 
sides is recommended to allow proper air flow around the top and bottom of 
the cabinet. Do not place the unit on a car seat or similar surface which may 
block ventilation through the bottom. Never stack other units above or below 
the cabinet since the accumulated heat could cause permanent damage. 


GPEIXED STATION 


Plugging the 117-volt AC power cord into the receptacle at the rear of the 
transceiver connects all power circuits for 117 volt AC operation. The set 
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should be connected to a good water-pipe ground. The ground may be con- 
nected either to the external speaker terminal labelled GND or to the braid of 
the antenna cable. 


3, ANTENNA 


Results both in receiving and transmitting will depend largely on the antenna; 
the receiver is particularly sensitive to the type of antenna used. Any of the 
common.antenna systems designed for use on the high-frequency amateur bands 
may be used with SB-34 provided the input impedance of the antenna system is 
within the capability of the pi-output matching network (40 - 100 ohms resistive). 
If tuned open-wire transmission line is used, or if a long wire antenna is de- 
sired, a suitable antenna tuner must be used between the transceiver and the 
antenna to provide an impedance match between the unbalanced coaxial output 
and the balanced open-wire line or long wire. 


4. LINEAR AMPLIFIER 


The SB-2 LA linear amplifier has been designed for use with the SB-34 and 
matches the SB-34 in physical appearance. The required switching and control 
circuits are incorporated. In addition, the SB-34 transceiver may be operated 
in conjunction with other conventional linear amplifiers. <A plug on the rear 
panel provides a 12-volt DC potential for actuating the control relays of the 
amplifier selected when the transceiver switches to transmit. If the linear 
amplifier relays are not intended to operate from such a voltage, an inter- 
mediary relay must be used. Any 12-volt relay may be used provided the coil 
resistance is 100 ohms or more. 


5. MOBILE OPERATION 


The SB-34 will operate satisfactorily from any 12-volt negative-ground battery 
source by connecting the DC power cord to the rear-panel receptacle. Due to 
the unusually small size of the SB-34, under-dash mounting is possible in many 
cars with limited available space. The Model SB-2 MB Mounting Bracket is 
available as an accessory. 


When making connections to the car battery, be certain that the RED lead is 
connected to the positive (+) terminal and the BLACK lead to the chassis ground 
(-); reversed connections could permanently damage the transceiver. It is 
strongly recommended that the red lead be connected directly to the battery 
and not to the ammeter or an accessory terminal. 


Note: Prior to operating the SB-34 in a mobile installation, the automobile 
voltage regulator setting should be checked. Many times, even in new cars, 


ole (eta weer te neve + sertril Nea) 


1 i Naee 2 
i r) Ab ri i) 
= +) oe 
% t “y a ’ ; 
* 
®, 


ta 
Fe 


A Ps tee i 
19> ed yarnehawety oat”  bapertg aati- aelsw 
to bitad ect oF x6 CMD atk keine at nadeeny J 


a a ee 


| ; | “ve 

sansine ad? wt vlog at Boeqyll Ekiw gelteteaouad Bile L paiotsd i eb ak tod + 
ol lo yok bean sensing to boy? Set od aviliense vitalositteq ai 

ONS ae YAS tet “Pott. wed al ean got bergisely Sinexte ye netondel i. 
bi nwsteya saneins 913 Io sdnebegent mani web bebivong h-82 Athy aap? 
teyvilacae,y amno Of! “084 urewrton af +r sh bes hrnontg ei? Lo yids J y 
“ SCARING BS ae Ol ou 40° boa af oati aa ie atenectan stiw a 
ay > (9ViS IR4892 i] ng oN 19e aa tied sewrrs t heratt Cited: Bian sidetiee 
' “ "evel aif a] a ie ee wy id ¢ ify Neer we aiabegand rie adayso tis a c 


e 


oe oly grol ° tO sat eat w= Hato bs anal L, 


2 wel) tit’ 4eir 7 >) bareiseb dead a tathttge ris rs80lt hel 5- 
é. . a 4 Oth TOC 4% | [ss hE RA ni jt a8 ott a 


“ep 


Hotton Satitipet 

ne Yat sawiss ary 2 ££+8e oa? eoksihos al herwroqx Int 

we Les t... urettideea soa laa asynoo Tewio difPesee 

tle tino4 SA ereen ea deh ti tlow-ki ¢ Ce ) 
‘gay i} $3, (eter? oF eedsils Bt SVid; anes } od) aedw barsalyn 

ovit ie) ayaiiov’ & doee gio tt gi e2eee or Wobmatict Jom ote avelox 2% 

att bebiverg lene ad vane Ya tt {love Sioynd -.beew ad tung per 

| stoar ia: prado, 901 ato 


ay 


AOU tae, Tough  MOUTARIIO'S 


‘isiied hacoty- evltiegeraldv-St cca raat wii otoatel ed snared (de 
Create, — ey to fd IV IST Lae my TET 4 wits ay bo ia tewog OC oni aceon 


rr 


vost aicsidieeaq 4] grijauait denb- T4000 Me p= -ad aay tg asia 
ai texget gatiqguoM Std §-8¢ labo oft ae Bae lle ae 
| | 2, Vitae a hlas sh a 
; : . | fj _ Pip ly — - 


al bow! van ec) Jad) ciatrad ad. )yietied Zk> ods eed Oke 
alos a ano ont oF hag WoALa od? Bers Rensierrngd (4). +e 
et IED wovio dupe ed tests oyantdb ylansnamveq blyos, 


viTo Mad ae a? of ial ae bas damao S a bal bas pay ‘fs ‘babunang —— 
| hae girs bia gis 2s ‘0 a oe 


; a 
ip, roe Pe: er ONE: 

HLEc spedink od} mpireklateg? sLidoed #3 t tied co aa hae a 4 

er 1 ale Pe 


ra 


4 tuners 
& ae , ¥ 
, 5 ee a iB F = 
P bd 
H s 4 : vy nao tS ° F 
; is ‘ f . 
Ta ee Ak BS A 7 set akg taiy ange 
yc x aa » =) ‘ } ae 
i a . eo ae - b. ‘ nig “6 
; a eee aa ed f cee i, 2 
ta e : Oe nip. By 
x ' , i 7 iat is } ' re ae ¥ Ayt* ae i. 
) : a A 043 7 2 one of oe 7 ® ae 
aye eee ‘ ‘ Le ee Pi sg A rer At 0. ee TY 
i rh Nee Yat So i rr a 
.) wh! ov har ‘ : j , i" nee ae ; ae oa ere. 


the regulator is adjusted for an excessively high charging voltage. In addi- 
tion to being injurious to the car battery, this high voltage could cause per- 
manent damage to the SB-34. Make certain before operating that the voltage, 
when charging, does not exceed 14.6 volts. 


Most of the commonly used mobile antennas will give excellent results with 
the SB-34. Make certain that the outer braid of the coaxial cable is securely 
grounded to the chassis at the antenna mount. 


Noise generated by the ignition system, generator, etc., will usually inter- 
fere with weak-signal reception, especially on the higher-frequency bands. 
Since procedure for eliminating this noise varies with different makes and 
models of cars, no specific instructions for noise reduction can be given here. 
Valuable noise reduction information is given in the Amateur Mobile Manuals 
and these publications should be consulted or one of the several ignition noise 
suppression kits available should be considered. 


it a mobile installation of higher power is desired, the Sideband Engineers 
companion Linear Amplifier is recommended for use with the SB-34. A special 
solid-state inverter is available for use with the amplifier to provide a practi- 
cal 1000-watt mobile installation. Contact your dealer or Sideband Engineers 
for further particulars. 


DV ee ee LON 


NOTE: The SB-34 transceiver has been specifically designed to provide the 
utmost ease of operation and adjustment. All panel controls have 
been thoroughly tested before shipment from the factory. Several 
of the controls are unusual in operation, however, and improper ad- 
justment may result in signals of poor quality, and even out-of-band 
operation. Read this section carefully before attempting to operate 
the transceiver. | 


1. CONTROL FUNCTIONS 


The various front-panel controls and their functions are described in detail 
in the following paragraphs. Make certain that you understand the function of 
each control before attempting to operate the transceiver. Detailed instruc- 
tions are given for tuning the transmitter. The design of the unit is such that 
when the transmitter is properly tuned, the receiving portion of the set is also 
properly aligned to the frequency in use. 


1.1 Volume Control. The power ON/OFF switch and volume control functions 
are combined on a single control knob located at the lower left corner of the 
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front panel. Operating the lnob clockwise beyond the click turns the unit on. 
Since the receiver portion of the unit is completely transistorized, no warm- 
up period is required. 


A unique AGC system is incorporated in the SB-34. As the volume control is 
advanced, strong AGC action occurs as the set reaches normal room volume. 
From this point on, the volume remains substantially constant until the control 
is about three-quarters advanced. Beyond this point, the volume rises rapidly 
until full audio output is obtained with the control fully clockwise. For home 
use, the volume control is normally operated in the first half of its range. 
With mobile operation, where more audio output is usually required, the con- 
trol is advanced into the second half of its range. Keeping the volume control 
ata low, but comfortable, level will reduce the ''!pumping" action that may 
occur on SSB signals. 


1.2 Tuning Knob. The large knob directly below the dial window controls the 
actual frequency of operation after the desired band has been selected. A dual- 
speed reduction drive is incorporated to provide a slow tuning rate and, at the 
Same time, to cover the entire band rapidly. In operation, the knob is turned 
to the desired portion of the frequency band and slightly past the desired fre- 
guency. When the knob rotation is reversed, the vernier action is increased 
by six for one complete revolution. Further rotation again engages the quick 
drive action. Since the tuning rate, in slow drive, is 14 kc per revolution, 
there is no critical ''feel'' to the dial. An additional feature of this mechanism 
is that the dial is positively locked to prevent mechanical frequency drift under 
vibration. 


1.3 Microphone Connector. The microphone jack is located at the lower center 
of the panel. The jack accepts a type PL-68 (small diameter) plug with the 
microphone connected to the sleeve and the push-to-talk switch connected to_ 
the tip. The SB-34 transceiver is designed to operate with a medium or high=-' 
impedance dynamic microphone such as the SBE Model SB2-MIC. Crystal or 
ceramic microphones will give poor results unless an auxiliary pre-amplifier 
is used, because of the very high impedance of the microphone and the low-. 
impedance transistor microphone amplifier. In addition, the rising character- | 
istic of this type of microphone combined with the narrow bandpass of the’ 
mechanical filter employed in the SB-34 produces a somewhat unpleasant sound. 
to the average voice. Carbon microphones will operate only if external pro- 
visions are made for supplying them with operating current. : 


1.4 Bandswitch. The bandswitching and exciter tuning functions are combined | 
in a single knob located just below the meter. With the knob indicatio fully | 
clockwise, the transceiver is set for 80 meters, and the front end of the re- 
ceiver is peaked by rotating the knob through the arc labelled "80". Correct 
tuning is indicated by a sharp rise in background noise similar to that obtained 
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with the "antenna tuning'' control on a conventional receiver. To change to 40 
meters, the knob is rotated counter-cleckwise beyond the 80-meter arc. A 
click will be heard between the 80 and 40-meter arcs. This is the bandswitch 
operating to the 40-meter position. Tuning is again performed by rotating the 
knob within the 40-meter arc for a sharp rise in noise. This is progressively 
repeated for operation on the 20 and 15-meter bands. A stop is provided at the 
extreme counter-clockwise end of rotation past the 15-meter arc. WARNING! 
Do not attempt to move the knob past this stop! Damage may result. The knob 
may slip and cause loss of calibration. If this should happen, turn the band- 
Switch knob fully clockwise, loosen the set screws and set the knob index exact- 
ly on the clockwise stop mark on the panel. Tighten the set screws securely. 
Further adjustment of the bandswitch knob is covered in the TRANSMITTER 
UN Posection: 


ioe Pitch Control.” The pitch control, locatedsto the right of the volume control, 
provides a means for tuning the receiver frequency slightly to either side of 
the transmitting frequency. Thus, it is possible to set the pitch of the voice 
you are receiving to the most readable point without affecting your transmitting 
frequency. Its use is particularly valuable in ''net'' contacts where several of 
the participants may be transmitting slightly off frequency. The pitch control 
may be switched off and the receiver locked to the transmitting frequency by 
operating the PITCH switch (between the volume control and the pitch control) 
to the OF F position. Normally, you will want to keep the pitch control turned 
off until the initial contact is made. After accurately zeroed with the other 
station, the pitch control may be used to correct for any drift at the other end 
of the contact. This technique prevents the "leap-frogging" so prevalent with 
tna Dsceivers. 


1.6 Dial Correct. The dial correct knob, located to the right of the dial window, 
is used to adjust for any error in dial calibration. The transceiver is aligned 
at the factory for correct dial readings with the correct knob index straight up. 
If an accurate calibration signal is not available, the correct knob should be 
left in this position. An accessory 100-kc calibrator unit is available for accu- 
rately setting the dial. Alternately, the dial can be corrected ona signal of 
known accuracy. The use of other amateur signals for this purpose is, in 
general, not advisable. The calibration of many amateur transmitters is sub- 
ject to question. 


1.7 USB/LSB Switch. This switch sets the transceiver to receive and transmit 
on either the upper sideband or the lower sideband. In general, it is common 
practice to use lower sideband on 80 and 40-meter band frequencies, and upper 
sideband on 20 and 15-meter frequencies. However, occasionally you will find 
exceptions. If the signal cannot be made intelligible by any amount of tuning, 
it is probably transmitting the sideband opposite to that which is selected on 
the USB/LSB switch. Changing the position of this switch does not disturb the 
dial calibration and no retuning is required. 
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eee ls Walch,  slnis Switch controls the 100-kc calibrator unit which is an 
accessory item. Moving the switch up to the ON position inserts a beat signal 
every 100 kc on all bands. 


1,9. XMTR Switch. With this switch in the down position, the transmitter tube 
heaters and the high-voltage supply are turned off when the transceiver is oper- 
ating mobile. This reduces battery drain to 0.6 amps and thus permits long 
periods of listening without fear of excessive battery drain. Operating the 
switch to the ON position actuates the high-voltage supply and the tube heaters. 
An audible hum from the built-in DC power supply transformer will be evident 
with the switch in the ON position; however, the hum level is low and will not 
interfere with the reception of a signal in the normal mobile environment. After 
a 30-second warm-up period, the transmitter is ready for operation. The 
XMTR switch operates only when the set is powered from a 12-volt DC battery; 
it does not function with 117-volt AC operation. With 117 volts AC, the heaters 
and high voltage supply are energized at all times 


1,10 PA TUNE. The PA»TUNE control is intended primarily for loading the 
transmitter to the antenna. However, for maximum receiver sensitivity, it 
must be set to the point which is correct for transmitting. If the transmitter 
section is not being operated, adjust the PA TUNE control for maximum re- 
ceiver volume with the PA LOAD capacitor set at one turn back from maximum 
clockwise position. Otherwise, see TRANSMITTER TUNEUP section. 


1.11 Transmitter Controls. The controls used exclusively in transmitting 
are: MIC GAIN, PA: LOAD; METER Switch, and TUNE-OPER Switch. Their 
use is described insthe TRANSMITTER, TUNEUP section. 


ZR EGEIVERVORERATAON 


The SB-34 transceiver employs a 2.1 ke Collins mechanical filter to attain 
exceptional selectivity on both receive and transmit. The unit is designed to 
pass only that portion of the voice spectrum falling between 300 and 2400 cycles. 
Experience has shown that this bandwidth permits excellent intelligibility and 
still discriminates against interfering noise. Since the transceiver audio 
system and speaker is also carefully shaped to pass only 300 to 2400 cycles, 
the end result is reception similar to the quality of a conventional telephone. 
No adjustment of the transceiver will produce "high fidelity'' reception in the 
normal sense. The SB-34 will, however, provide good communications under 
conditions of high noise and weak signals when conventional receivers with 
extended audio range and wide bandpass are completely unusable. 


Considerable effort has been expended to prevent the receiver from overload- 
ing or blocking on strong signals. Since the volume control mainly affects the 
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RF section of the receiver rather than the audio circuits as is customary, the 
receiver is less likely to overload at low volume settings than at a high setting. 
Quite often interference from close-by stations can be completely eliminated 
by merely reducing the volume control setting. An automatic gain control 
system (AGC) is incorporated in the transceiver. It provides strong com- 
pression on signals when the audio output exceeds one-quarter watt (normal 
room volume). If more audio is required, as when operating mobile, turn- 
ing the volume control into the upper half of its range increases the audio out- 
put to a maximum of three watts. 


A few spurious responses (birdies) may be noted as the receiver is tuned 
through the various bands. With a normal antenna and in an average location, 
all of these responses will be below the level of a readable signal, with the 
exception of a single response at 7300.8 kc. Since this response is outside 
the amateur band, it should cause no inconvenience to the operator. It is, in 
fact, useful as a means of checking the dial accuracy, since it has the stability 
of the carrier oscillator and may be relied upon to be accurate as a frequency 
marker. 


3. - TRANSMITTER TUNEUP 
NOTE 


Improper transmitter tuning can result in serious distortion and 
possibly operation outside the band. Improper adjustment of the 
MIC GAIN control can cause ''flat-topping'' and the generation of 
splatter and other spurious emissions. Make certain you under- 
stand the following instructions thoroughly before attempting to 
operate the transmitter. 


Transmitter tuneup consists of adjusting the exciter, loading the power ampli- 
fier to the antenna, and setting the microphone gain control for optimum power 
output without distortion. The SB-34 has been carefully designed to minimize 
the possibility of improper operation due to faulty tuning procedures, and to 
make the tuneup process as simple and quick as possible. 


The combination bandswitch and driver tuning, for instance, has been arranged 
to preclude the possibility of tuning up on incorrect frequencies. It is, however, 
possible to transmit a poor signal if the set is not correctly tuned. Take the 
time to memorize the following step-by-step procedure and your SB-34 will 
always transmit a clean, powerful signal that will be a credit to your station. 


3.1 Power Amplifier and Driver Tuning. With the transceiver turned on, allow 
30 seconds for warm-up of the transmitter tubes. Make certain an antenna 
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resonant to the band in use is connected. Set the controls as follows: 


in p> lLUNE=OPER = to OPER: 
2. DIAL CORRECT - center of range. 
See cree Olt. 
4. METER - Ip (in this function meter indicates 
PA plate current x 100 ma (0-500 ma). 
5. Band Selector - to desired band. 
6. Tuning Knob - to desired frequency. 
7. PA TUNE - full counter-clockwise (max. capacity). 
8. PA LOAD - full counter-clockwise (max. capacity). 
9. MIC GAIN - full counter-clockwise (min. gain). 


3.1.1 Adjust the bandselector knob within the arc of the band selected for 
maximum receiver noise. 


3.1.2 Set the TUNE-OPER switch to the TUNE position, .jfhe recéiver wiil 
"quiet'' and the meter will indicate PA plate current. 


3.1.3 Carefully re-adjust the band selector knob for maximum meter indica- 
tion. This will occur at a setting very close to that which produced maximum 
receiver noise. One or more peaks may be evident if the band selector knob 
is tuned through the entire arc, but the correct setting will always be near the 
point of maximum receiver noise, and will always produce a much higher meter 
reading. 


3.1.4 Turn the PA TUNE control clockwise until a sharp dip in meter indication 
Occurs. 


3.1.5 Set meter switch to ANT. In this function, the meter measures voltage 
across the antenna circuit and the amplitude of the readings will be dependent 
on the actual antenna circuit impedance. The meter, therefore, should be used 
only as an indicator of optimum transmitter tuning into the particular antenna. 


3.1.6 Turn the PA LOAD control clockwise for maximum (peak) meter read- 
ing. NOTE: The PA LOAD control is a mica compression trimmer. This con- 
trol rotates at least four full turns to go from minimum to maximum capacity. 


3.1.7 Re-adjust PA TUNE control for maximum (peak) meter reading. 


3.1.8 Repeat steps 3.1.6 and 3.1.7 until the meter reads maximum possible, 
with final adjustment being the PA TUNE control. 


(If it is not possible to tune through a peak meter reading when adjusting the 
PA TUNE or PA LOAD control, the antenna system presents an input impedance 
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which is beyond the matching capabilities of the pi-network (40-100 ohms 
resistive) and the antenna system should be checked). 


3.1.9 Switch meter back to Ip, note meter reading and return TUNE-OPER 
switch to OPER. Normal plate current should be 200 to 250 ma. 


3.2 MIC GAIN Adjustment. Turn the METER switch to Ip position and the 
TUNE-OPER switch to TUNE long enough to note the meter reading. 


With the transceiver properly tuned to a resonant antenna, the reading should 
be between 2.0 and 2.5. (In mobile operation with the engine off during tune- 
up, this reading may be slightly lower.) Return the TUNE-OPER switch to 
OPER, press the microphone button and speak a steady '!Ahbh"' into the micro- 
phone at the level and distance you intend to use when transmitting. Gradually 
turn the MIC GAIN control clockwise until the meter reading increases’ to ap- 
proximately 1.5 if the maximum reading wes 2.5; or 1.3 if the maximum read- 
ing was 2.0. This setting of the MIC GAIN control will ensure a strong trans- 
mitted signal without danger of overdriving. 


NOTE 


It is very important that the MIC GAIN control be correctly 
set. If it is too high, excessive distortion will be produced. 
On the other hand, too lowa setting will result in low trans- 
mitter output. On-the-air reports should be taken with caution 
since they are subject to many inaccuracies. 


Veet BORY OF OPERATION 


The SB-34 single sideband transceiver is essentially bilateral. With the ex- 
ception of the receiver RF amplifier and the high-level transmitting stages, 
the signal stages may amplify in either direction. During the receive function 
they amplify in one direction, on transmit they amplify in the opposite direc- 
tion. The same tuned circuits are used for both transmitting and receiving, 
The various injection oscillators operate continuously, supplying the local 
oscillator signals to the proper mixer stages. 


All transistors in the transceiver operate in the common emitter configura - 
tion except the receiver RF amplifier QI1. This stage operates common base. 


A typical bilateral stage may be understood by referring to the 456 kc ampli- 


fier Q5-Q6 in the schematic diagram. With the microphone button released, 
the base bias resistor of Q5 is returned to a line which carries a +l2-volt 
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( Receve ered. } 
potential. The transistor ‘cannot conduct. The base bias resistor of Q6, how- 
ever, is returned (through the volume control) to a line which is essentially 

ground potential with the microphone button released and Q6 is in conduction i 

and able to amplify. Thus, with the microphone button up, a signal appearing ; 

at the bowen eaten at will be amplified and delivered to IF Shr ncerie Oe oy ie 
With the microphone button pressed, the two bias-control lines are inverted \ yx,/> 
in polarity so that Q6 is cut off and Q5 is able to conduct. Therefore, a signal \ wn She 
appearing at TZ is amplified by Q5 and impressed on the filter. Similarly, : 

the amplifying direction of the VFO mixer Q7-Q8, and the high-frequency Va 

mixer Q9-Q10 are controlled by the two bias control lines. / 


Unilateral stages that are required to operate only on receive or transmit are 
turned off when not needed by returning their base bias resistors to the appro- 
priate bias control line. The transmitter tubes are disabled during receive 
by applying a high negative bias to their grids. 


jee CRANSMIT FUNCTION 


An audio signal from the microphone, controlled in amplitude by the MIC GAIN 
control, is amplified by the microphone amplifier Q4 and applied to the ring- 
balanced modulator GREAT. Crystal oscillator Q12 operating at 456, 38 kc, 
provides a carrier to the modulator. Carrier balance is obtained by a potenti- 
ometer and a trimmer capacitor. Double-sideband, suppressed-carrier out- 
put from the balanced modulator is amplified through T2 by the bilateral ampli- 
fier Q5-Q6. The amplified signal is then passed through the mechanical filter 
which suppresses the upper sideband. aD 
ATE: 


Output from oscillator Q12 is also applied to frequency doubler CR8,4 The 
doubled carrier frequency from this stage is then either doubled again or tripled 
by Q13. With the mode selector switch set at USB, the frequency is tripled; 
with the switch on LSB the frequency is doubled- Thus, on USB, a 2738.2 kc 
(456.38 x6) signal appears at the output of T5. On LSB an 1825.5 kc (456.38 x 4) 
output appears at T5. 


Doubler/tripler transformer T5 is connected in a ring with the mechanical 
filter ,wmixer CRY, and transiorimer, P3¢whichtis tuned to'2281.9 ke. — With’ the 
mode selector in LSB, output from T5 is additively mixed with the lower-side- 
band signal from the filter to produce a lower sideband signal at 2281.9 kc. 
With the mode selector set on USB, the T5 output is subtractively mixed with 
the filter output to generate an upper-sideband signal, stillat 2281.9 kc. Thus, 
the mode selector, by adjusting Q]3 to either double or triple, determines the 
mode of the sideband signal. Since all of the frequencies involved are derived 
by a single oscillator, no shifting of carrier frequency can occur and no retun- 
ing is necessary when switching sidebands. 
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With the TUNE-OPER switch in TUNE position, a measured amount of carrier 
Signal is inserted in the DC load resistor of mixer CR9 for transmitter tune- 
up purposes only. NOTE: Power output measured in the TUNE position with 
a power meter is not indicative of the PEP output of the transmitter. 

The 2281.9 kc upper or lower sideband output from T3 is applied to VFO mixer 
Q7-Q8. Also applied to this mixer is an injection signal which is tunable from 
5456.9 kc to 5706.9 kc. This injection is generated by VFO Q15 and isolated 
from the load by VFO buffer Q14. Tunable IF transformer T6, connected to 
the output of VFO mixer Q7-Q8, tunes the frequency range 3175 through 3425 
kc. This frequency range is the result of subtractively mixing the incoming 
2281.9 ke sideband signal with the VFO injection. Transformer T6 is gang- 
tuned with the VFO and thus is always accurately tuned to the desired frequency. 


The 3175 kc to 3425 kc sideband signal from Q7-Q8 is applied to high-frequency 
mixer Q9-Q1lI0. Also applied to this mixer is an injection from high frequency 
crystal oscillator Q19. The frequency generated by this oscillator may be 7200, 
10475, 17525, or 24625 kc depending upon the position of the bandswitch. Here 
again, the 3175-3425 kc incoming signal is subtractively mixed to produce the 
final output frequency. Output from mixer Q9-Q10 appears across tuner coil 
L2. The resonant frequency of L2 is controlled by a large variable capacitor 
and a special slug which penetrates into the coil an amount depending upon the 
setting of the bandswitch. The large variable capacitor is mechanically linked 
to the bandswitch through a Geneva movement so that rotating the capacitor 
shaft tunes the coil through a limited range bracketing the selected operating 
band. Changing the bandswitch to the next band tunes a limited range bracket- 
ing this band, etc. On 80 meters, the slug is almost fully penetrated into the 
coil and the capacitor is near maximum capacity. On 40 and 20 meters, the 
slug and capacitor are at near mid-range, and on 15 meters the slug is fully 
withdrawn and the capacitor is near minimum. By this unique method of tun- 
ing and bandswitching, the Q and inductance/capacitance ratio of L2 and the 
variable capacitor are near optimum on all bands, and the resonant impedance 
remains essentially constant across the entire tuning range. This tuning is 
ganged with, and duplicated in, antenna coil L3 and driver coil L7 which results 
in exciter train tuning with only one control. 


The single-sideband suppressed-carrier final output signal from L2 is applied 
to the grid of transmitter driver V1 where it is amplified, and appears across 
L7. A low-impedance winding on L7 couples the signal to the paralleled grids 
of power amplifier V2 and V3. Neutralization of the power amplifier is accom- 
plished by feeding back a small amount of the output through Cn to the top of 
L7 with the low-impedance winding providing the necessary phase reversal. 


Final output from V2 and V3 is fed to a pi-section network consisting of L9 and 
the PA TUNE and PA LOAD capacitors. <A section of the bandswitch adjusts the 
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inductance of LY to the correct value for each band, and also adds fixed amounts 
of capacity to both the PA LOAD and PA TUNE capacitors on 80 meters. 


Za RECEIVE FUNCTION 


With the microphone button released, a signal from the antenna is loosely 
coupled from the transmitter pi-section net to the top of L3. Diodes CR14 and 
CR15, across L3 conduct only when extremely strong signals are present and 
do not otherwise affect the circuit. The signal at L3 is coupled to the emitter 
of Ql11 which operates as a common-base amplifier. The amplified signal from 
Qil is applied to high-frequency mixer Q9-Q10 through L2. With injection from 
Q19, this stage converts the signal to a frequency within the range 3175-3425 
Ke. The converted signal is then mixed by 07 and Q8 to 2281.9 ke with injec- 
tion from the VFO Ql4 and QI5. The converted signal is finally mixed by diade 
CR9 to the 456. 38 reference frequency in a manner exactly opposite to that 
described for this stage during the transmit function. Output from the filter 
is then amplified by Q5 and Q6 and coupled through T2 to the ring modulator 
CR3-CR7. 


With BFO injection from the carrier oscillator, the ring modulator now func- 
tions as a detector, and produces an audio output which is applied to the base 
of Q2. Ovtput is taken from the collector and coupled to audio driver Ql. This 
stage, in turn, drives the audio power amplifier Q20 which increases the sig- 
nal to speaker level. 


The VOLUME control sets the gain of the high-frequency mixer, the 456 kc 
amplifier and, to a small extent, the first audio amplifier, Q2. Other signal 
stages operate at full gain except in the presence of AGC action. 


RF amplifier Q11 and IF amplifier Q5-Q6 are gain controlled by AGC amplifier 
Q3. An audio signal appearing across the speaker terminal causes Q3 to con- 
duct heavily. The voltage at its collector is normally close to that of the supply, 
+12 volts. When Q3 conducts, however, the collector potential falls rapidly 
and charges the 250-mfd capacitor (connected between collector and the 12- 
volt bus) to some value less than 12 volts. This AGC voltage is connected to 
the emitters of the RF amplifier and the 456 kc amplifier, and as the AGC 
voltage falls toward ground potential, the gains of these stages are reduced 
until the audio output is stabilized. The AGC action is proportioned such that 
the RF amplifier becomes largely cut off in the presence of even moderate 
signals so that following stages are protected from signal overload. If the 
signal fades, causing the audio output to drop, Q3 conducts less and the 250- 
mfd capacitor slowly discharges toward the +12-volt potential, causing the 
stages gains to be restored as necessary to maintain the audio level. 
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When the VOLUME control approaches the fully clockwise position, diode CRI, 
connected to the base of Q3, begins to limit the amount of audio applied for AGC 
action. With this occuring, more audio output is produced for a given amount 
of AGC. Finally, with the volume control fully clockwise, the base of Q3 is 
clamped off and full audio output is produced. 


Diode CR2, in the collector of Q3, conducts when the unit is switched to trans- 
mit. This conduction charges the 250 mfd capacitor to the 12-volt potential so 
that when the set is switched back to receive, full receiver gain is instantly 
available. 


pee wloy ING CIRCUIE 


Two transistors, Q16 and Q17, perform the functions necessary to switch the 
transceiver from receive to transmit, thus eliminating the conventional relay. 
The base of Q16 is coupled through a current limiting resistor to the cathode 
of driver tube V1. With the microphone button released, V1 draws no cathode 
current and its cathode is at ground potential. Q16, therefore, is cut off and 
the potential at its collector is +12 volts. This potential is supplied to the con- 
trol line that requires +12 volts on receive. Also, the collector votential’at 
Q16 is applied to the base of Q17 causing this transistor to conauci co satura- 
tion. Its collector potential, therefore, is essentially grounded. The control 
line requiring ground potential on receive is connected to the collector of QI7. 


When the microphone button is pressed, the high negative bias on driver tube 
Vl is removed and the stage conducts. The cathode potential of V1 rises to 


approximately +6 volts and, with this voltage applied to the base, transistor 
Q16 conducts to saturation. The control line that was +12 volts on receive is 
now at ground potential. In addition, since the potential on the base of Q17 is 
removed, this stage cuts off and the control line that was grounded on receive 
is now +12 volts. | 


4, POWER SUPPLY 


The SB-34 contains a power supply designed to operate from either 117-volts 
AC or 12-volts DC (negative ground). Inserting the appropriate power cord 
into the rear-panel receptacle makes the necessary connections to operate the 
supply in either mode. 


With DC operation, transistors Q21 and Q22 are connected as a common-emit- 
ter power oscillator. Starting bias for this oscillator is obtained from a small 
resistor and the heater current of driver tube V1. All of the transmitter-tube 
heaters and input voltage to the oscillator are applied through the XMTR switch 
so that the receiver portion of the transceiver may be operated with reduced 
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‘ower consumption. A high-voltage winding of T7 is connected to a voltage 
tripler circuit CR17, CR18 and CR19 to supply approximately +450 volts to the 
transmitter tubes and +150 volts to the screen grids of V2 and V3. Another 
small secondary winding is half-wave rectified by CR20 to supply negative bias 
to the transmitter tubes. 


With 117-volt AC operation, T? is energized by a second primary winding. 
The feedback and collector windings of the transformer are connected essen- 
tially in series and full-wave rectified by the collector-base diodes of Q21 and 
Q22 to provide a high-current +12 volts output. This voltage is used to operate 
the transistorized stages and operate the transmitter tube heaters. The high- 
voltage and bias systems operate as described above. The XMTR switch, in 
this mode of operation is not connected; the transmitter tube heaters are ener- 
gized at all times. 


A special regulator circuit is provided to stabilize the voltage to the VFO, Q14 
and Q15. Regulator Q18 operates as a shunt regulator across the +12 volt bus 
to provide an output of +7. 0 volts. The current to the base of Q18 is deter- 
mined by the current flow through zener diode CR10, and since this zener diode 
in itself is not a perfect regulator, the output voltage from Q18 would nor- 
mally vary slightly as the supply voltage changed. To overcome this varia- 
tion, a small variable resistor is inserted in the series-dropping resistor line 

» the regulator transistor. The effect of this variable resistor is to insert an 
additional amount of base current to the transistor to offset the slight change 
that occurs in the zener diode due to supply-voltage changes. Thus, with 
proper adjustment of the resistor, regulation becomes perfect for input supply 
voltages of 11.5 to 15.0 volts. 


Dee PCG ON DROOL 


The purpose of the PITCH control is to permit slight adjustment in receiver 
frequency with respect to the transmitting frequency. The control may be 
switched in or out as desired. A small silicon diode, CR1l, is connected 
between the "hot'' end of the VFO coil L5 and a voltage divider network which 
may be adjusted to a value between the regulated voltage (+7 volts) and ground. 
The diode is connected so that a reverse bias is applied and therefore appears 
as a small capacitor, the actual value of capacity being variable depending on 
the amount of reverse bias applied. 


The voltage divider network supplying bias to the diode contains, in one leg, 
the DIAL CORRECT potentiometer. This leg is active on both transmit and 
receive. The other leg of the network is divided into two sections, one operat- 
ing on transmit, the other on receive. On transmit, the leg consists of a 470- 
ohm resistor and diode CR12 which is arranged to conduct only on transmit. 
m receive, the leg consists of either an adjustable resistor (when the PITCH 
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switch is OFF) or the PITCH control (when the PITCH switch is on) and diode 
CR13 which conducts only on receive. 


The overall effect of the PITCH control network is to permit a slight variation 
in VFO frequency on both transmit and receive by the DIAL CORRECT control, 
and a variation on receive only by the PITCH control. The adjustable resistor, 
activated when the PITCH switch is off, is factory set so that the VFO frequency 
on receive is exactly the same as on transmit. 


VI. TROUBLESHOOTING 


The SB-34 transceiver has been carefully aligned and tested at the factory, and 
all adjustments that might become misaligned from the effects of vibration and 
temperature cycling have been securely locked in place. 


Problems that might possibly arise, and their detection and correction, are 
included in the following paragraphs. 


1. CARRIER BALANCE 


The SB-34 is designed to maintain carrier suppression of at least 50 db below 
fuli output for extended periods of time. If for any reason excessive carrier 
is present, the carrier balance potentiometer on the rear panel should be re- 
adjusted. The most accurate method for doing this requires a fairly sensitive 
vacuum-tube RF voltmeter, such as the Hewlett-Packard HP-410B, or equiva- 
lent, connected across the antenna terminals. With the MIC GAIN control set 
fully counter-clockwise, and the microphone button pressed, the residual 
carrier, as measured by the voltmeter, should be nulled to a value of 0.2 volts 
rms, or less, by use of the carrier balance potentiometer. Check operation 
on both sidebands since there may be a slight difference in carrier between 
the two modes. Any difference should be averaged out by the potentiometer. 
If it is not possible to reduce the carrier to a reading of 0.2 volts with the 
potentiometer alone, remove the set from the cabinet, and readjust the carrier 
balance trimmer (see top-view layout chart). The trimmer and the potentio- 
meter interact somewhat so that several cycles of adjustment may be required. 
Note: T2 adjustment can also affect carrier balance. 


2. LOW TRANSMITTER OUTPUT 


Low transmitter output generally indicates weak tubes. If the off-resonance 
plate current of the power amplifier stage becomes less than 200 ma, as 
indicated on the front-panel meter, either the driver or power amplifier tubes 
may require replacement. If the power amplifier tubes are replaced, re- 
neutralization may be necessary. The neutralizing capacitor (Cn) must be 
adjusted with an insulated alignment tool. Proper neutralization is indicated 
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when maximum output and,minimum plate current occur with the same setting 
vf the PA TUNE control. The adjustment should be made with the set tuned 
for 15-meter operation. (See Section 10.1 for Neutralizing Method. ) 


su) LOW RECEIVER SENSITIVITY 


Since the receive portion of the transceiver is fully transistorized, no loss in 
sensitivity should be experienced with age. If the receiver seems to be lacking 
in sensitivity, the RF trimmer and slug (see layout charts) may require touch- 
up. Make certain that the transmitter is properly tuned to the antenna before 
making the adjustment. The slug may be reached through the side of the chassis 
and requires a long screwdriver, completely non-metallic. 


Low audio output or distortion may also be traced to leaky or shorted electro- 
lytic capacitors in the audio portion of the receiver or transmitter. These will 
usually cause abnormal voltage readings at the various stages. Refer to the 


voltage chart. 


Vil. ALIGNMENT 
WARNING 


Dangerous high voltage is present in the equipment whenever the 
unit is turned on. The high-voltage filter capacitors remain charged 
at all times and can cause fatal shock under certain conditions. 
Allow at least five minutes after the unit is turned off for the filter 
Capacitors to discharge. Always remove the line plug from the 
outlet when servicing the set. 


1. EQUIPMENT REQUIRED 


For correct alignment, an accurate vacuum-tube RF voltmeter such as the 
Hewlett-Packard HP-410B, a calibrated audio voltmeter, and a well-calibrated 
RF signal generator such as the Measurements Model 65B are required. Do 
not attempt alignment unless accurate equipment is available. 


2. ALIGNMENT PROCEDURES 


Di Oi terme eler sto layout charts for location of various components and test 
points. Use test probes with caution; an accidental short will usually 


cause permanent damage to transistors. 


2.1 Carrier Oscillator. Connect the VITVM to the center arm of the carrier- 
balance potentiometer, R25. A reading of 1 volt rms or more indicates correct 


oscillator operation. 
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2.2 Doubler and Doubicr/Tripler Alignment. Connect a VTVM to the cathode 
of CRY. A reading of 0.5 to 0.6 volts indicates correct operation. Test with 
USB-LSB switch in both positions. If reading is low, align both slugs of T4 
for maximum output. Switch to USB and align both slugs of T5 for best out- 
put. Switch to LSB and adjust the two X2 ADJUST trimmers for maximum. 
If readings are high, detune the bottom slug of T4 slightly until reading is 
correct. If only the LSB reading is high, detune one of the X2 ADJUST trim- 
mers slightly. 


2.3 VFO Alignment. Faulty VFO operation is indicated when dial readings 
cannot be corrected by the DIAL CORRECT knob, or no receiver operation is 
obtained on any band. Test for VFO oscillation by connecting the VITVM to the 
rear lug of the small 3-gang tuning capacitor. A reading of approximately 1.0 
volt rms is normal. Test the VFO buffer by connecting the VTVM to the col- 
lector of QIl4. Adjust the VFO buffer coil LA for a reading of 0.12 volts rms. 


To adjust the VFO frequency, set the DIAL CORRECT knob with pointer up 
quaurbevE (VOC switch tO.On by lune the receiver tosa signal Offanvaccurate,; 


until the signal is zero beat at the correct dial reading. 


2.4 Receiver Zero Adjustment. Loosely couple the antenna lead of a stable 
full-coverage receiver to 14. Tune the receiver in the range 5.50 - 5.75 me 
until the VFO Signal is heard. Press the microphone button and accurately 
zero beat the signal on the receiver. Release the microphone button and adjust 
the VFO ZERO potentiometer R58 until the signal is again zero beat. Press the 
button several times and check to see that no detectable shift in VFO frequency 
occurs between receive and transmit. 


NOTE: This adjustment will only hold across the dial if the VFO is properly 
aligned in accordance with paragraph 2. 3 above. 


2.5 Crystal Oscillator Alignment. Connect the VITVM to the emitter of either 
Q9 or Q10. Set the bandswitch to 15 meters. Adjust the slug of L6 for a meter 
reading of 0.25 volts rms. If this reading cannot be obtained, a reading be- 
tween 0.2 and 0.3 volts is satisfactory. Now set the bandswitch to 20 meters 
and adjust the rear crystal trimmer (next to bandswitch) for a meter reading 
of 0.25 volts. ‘Next, set the bandswitch to 40 meters and adjust the center 
trimmer for 0.25 volts. Finally, set the bandswitch to 80 meters and adjust 
the forward trimmer for 0.25 volts. 


2.6 Receive RF Amplifier Alignment. Set the bandswitch to 15 meters and 
adjust pointer to the center of the 15-meter arc. Connect a signal generator 
to the antenna jack J5 and set for operation at 21.35 mc unmodulated. Reduce 
the attenuator as required so that an audio output signal of less than 0.25 volts 
(measured on the rear-panel speaker terminals) is obtained at full volume 
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control setting. Adjust the PA TUNE and PA LOAD controls for maximum 

io output. Then adjust the center trimmer C90-B of the large 3-gang capac- 
itor for maximum audio output. Then set the transceiver to receive on 3.80 mc 
and adjust the signal generator to 3.80 mc. Reset PA TUNE and PA LOAD 
controls for maximum audio output. With the attenuator set for an audio out- 
put of less than 0.25 volts, set the bandswitch knob index toa point 1/4'' from 
the clockwise edge of the 80-meter arc. Adjust the center slug (L3) on the 
slug rack for maximum audio output. Use a long, non-metallic screwdriver 
for this adjustment. 


2.7 Transmitter Bias Adjustment. Key transmitter with no drive, METER 
switch in Ip position. Adjust bias control, located in the upper right corner of 
the tube compartment, for a meter reading of 100 ma. This sets the final 
amplifier bias. 


2.042 Alignment. Set the transceiver to transmit on 3:80 mc. Connectia 
suitabie 50-ohm dummy load to the antenna jack J5. Also connect the VTVM 
to the antenna jack. Connect a two-tone test signal into the microphone jack 
Jl and with the microphone button pressed, tune the transmitter controls for 
maximum power output with MIC GAIN control advanced slightly. Then reduce 
the MIC GAIN setting until the output is about 30 volts. Adjust T2 (one slug) 
for maximum output. 


9 T3 Alignment. With the conditions set up for Step 2.8, adjust both slugs 
of T3 for maximum output. 


2.10 T6 Alignment. With the conditions set up for Step 2. 8,. tune the trans- 
ceiver to 3.90 mc. Repeak the bandswitch knob, the PA TUNE control and the 
PA LOAD control for maximum ree Then adjust both slugs of T6 for max- 
imum output. 


2.11 High-Frequency Mixer Alignment and Transmitter Drive Adjustment. 
With the conditions set up as in Step 2.8, set the transceiver to transmit at 
21.35 mc and adjust the transmitter controls for maximum output. Set the 
bandswitch knob to the center of the 15-meter arc. With the MIC GAIN control 
set for an output of about 45.0 volts, adjust the forward trimmer, C90-A, of 
the large 3-gang capacitor for maximum output. Also adjust the rear trim- 
mer, C90-C, for maximum output. If a large change in this trimmer is noted, 
it may be necessary to re-neutralize the power amplifier. 


2.12 Transmitter Final Amplifier Neutralization. With conditions set up as 
outlined in Step 2.8, advance the MIC GAIN control until flat-topping occurs. 
Adjust the neutralizing capacitor C86 until maximum output and minimum plate 
current occur at the same setting of the PA TUNE control. There is some 
interaction between the neutralizing capacitor C86 and the drive trimmer C90C; 
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therefore C90C (rearmost trimmer) should be adjusted for maximum output 
per Step 2.11 before attempting to adjust the neutralizing capacitor. 


2.13 Now set the transceiver to transmit at 3.80 mc and adjust controls for 
maximum output. Set the MIC GAIN control for about 30-volts output. Set the 
bandswitch knob index at a point 1/4'' from the clockwise edge of the 80-meter 
arc. Adjust the front slug (L2) of the slug rack for maximum output. Also 
adjust the rear slug for maximum output. 


2.14 Finally, set the transceiver to transmit at 7.20 mc and adjust controls 
for maximum output, release the microphone button and see that maximum re- 
ceiver noise occurs at the same setting of the bandswitch knob as transmitter 
maximum output. If not, adjust the rear slug (L7) very slightly until the two 
settings are very nearly the same. Check 80-meter operation again and see 
that the bandswitch knob settings for maximum receiver noise and transmitter 
output are very nearly the same. 


2.15 L110 Alignment. This adjustment reduces the spurious radiation ofa 
signal at 24,625 kc, the frequency of the crystal oscillator when operating on 
15 meters. Set for transmit on 21.35 me and adjust for maximum transmitter 
output. Then set the MIC GAIN control fully counter-clockwise and adjust the 
VTVM to read the residual output signal. Slowly turn the PA. TUNE control 
clockwise until a small peak shows on the VTVM. Adjust the slug of L10 for 
minimum reading. The final reading should be less than 1.0 volt rms. Return 
the PA TUNE control to the setting for maximum 15-meter output. 


2.16 Carrier Balance. After completing Step 2.15, again reduce the MIC 
GAIN setting to zero. Alternately adjust the Carrier Balance potentiometer 
R25 and the Carrier Balance trimmer C23 for minimum output. It should be 
possible to null the carrier toa VTVM reading of less than 0.2 volt with the 
USB-LSB switch in either position. This completes the alignment procedure. 
Incorrect adjustment of T2 can affect carrier balance. 


2.17 Voltage Regulator Adjustment. R42, the voltage regulator adjustment, 
has been carefully set at the factory and should not normally be adjusted in the 
field. If replacement of either Q18 or CR10 necessitates re-adjustment, the 
following procedure should be used. 


Note: In addition to the test equipment listed on the preceeding page, a variac 
will be required for accurate voltage regulator adjustment. 


Tune the receiver to a calibrator signal or other stable source. Vary the AC 
input line voltage between 100 and 120 volts while adjusting R42 for a steady 
signal. The voltage regulator is properly adjusted when the signal stability 
is unaffected by the line voltage fluctuations. 
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3.2 PRELIMINARY CHECKOUT 


Control settings: Vol ume= =~ === na men nwm Fully CCW 
Pitch Switch------------ Off 
Pitch Control----------- Center of Range 
Dial Correct------------ Center of Range 
Mic Ga inq-----------<---- Fully CCW 
EP LOSS Gag eo ere oe me ee vm Fully CCW 
da HANTS Seek lonhedncerhatn oleh Fully CCW 
USB /LSB----------------- USB 
Tune/Operate Sw--------- Operate 
Meter Switch------------ ip 

1. Plug unit in to variac and apply power - adjust variac to 120 vac. 

2. Turn volume control on. Total line current should not exceed .7 amp. 

3. Advance colume control to full CW. Adjust bandswitch for a noise peak 
on 40 meter band, 

4, Connect dummy load, scope, VTVM, and two tone test signal. 

5. Key the transmitter 

6. Advance mic gain halfway and tune transmitter as described in ''Operation'! 
section. 

7. This completes the preliminary checkout. 

sad 

1) If total line current exceeds .7 amps, a short circuit probably exists. 
See trouble shooting chart "Excessive Line Current'', If no short exists, 
check. to see that the transmitter is not being keyed by either front panel 
controls, grounded - 7OV line, or faulty keyers. 

2) If no noise peak is obtainable, see trouble shooting chart ''No Noise 
Peak'', The audio curcuit may be quickly checked by placing one finger 
on the base of Q-2 and briefly touching your other hand to the collector 
of Q-20 (audio power amp). A loud squeal will result if the circuit is 
operating. 

3) If the transmitter fails to key, refer to the trouble shooting chart 
"Transmitter Will Not Key''. A meter indication of 100 ma will indicate 
proper idle current of the PA Tubes. 

4) if the plate current can not be peaked by the exciter tune or no increase 
is evident as mic gain is advanced, refer to trouble shooting chart. If 
the receiver has already been checked and is operating properly, the 
possibility of faulty oscillators may be eliminated. The voltages in the 
trouble shooting chart are approximate and are measured with bandswitch 
control on receive noise peak. 

5) Once the preliminary checkout has been completed, it may be assumed that 


the unit has been cleared of any Basic troubles. Specific troubles will 
is recommended 


be covered as the alignment procedure is performed. It 


that the receiver alignment ‘is performed first even if the complaint is 


in the transmitter. This will insure correct adjustment of the various 
injection oscillators and if transformers which is necessary for proper 


transmitter alignment. 
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No noise peak 
on one Band 


Transmitter 
will not key 


Transmitter Keys 
but will not 
tune 


3.2,2 FROVBLESUITING GUIDE 
Probable Cause 


B+ short-Check to see that HV 
Test point is 50 QQ : 
ia 10 seconds 

Power inverter short 


456 OSC-Testpoint (1) should be 
at least 1.0 volts rms 


Doub ler-Doubler/Tripler-Test 
point (2) should be at least 
-5 volts i 


VFO-Test point (3) should 
be at least .12 volts 


HF OSC - Testpoint (4) should 
be at least .2 Volts 


Keyers open-Test points (5) & 
(6) should be: (5) .2 VDC or less 
(6) 12 VOC Minimum .~ 


Shorted Mixer Transistor 


Shorted 456 amp. 
Defective audio ckt 


No High Freq. oscillator injection 
on the applicable Band Tp(4) 


Defective Keyer 

Vi not conducting/7OV Line not 
grounded 

No Bt to V-] 


No RF Drive 


7P_lo: 


MiC amp inoperat ive-check for a 
change from 0-.2 VAC as mic gain 
is rotated from min. to max, 

Figol aie 


L56 kc ane inoperative-check for a 


change from 0-2 vac as mic gain is 
rotated from min. to max, 


Lae 


Component 


- 


Q 21, Q22-C67,cé68 
Y 1, Q-12 

Check alignment, 
Q-13, CR 8 


Q15, Qi4 
L-4 Misaligned 


Q19, L6 misalign- 


ed. Poor ground on 
pc Board 


Q 16, Q 17 


Q7, Q8, Q9, 
Q10 


Q5, Q6 


Q2, Ql, Q20 
(Q-4 shorted) 


Was Sey AES IE 
Alignment of C80, 
C81, C82 or L6 


Q 16 
Val 
Microphone 


B + supply 
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Complaint 
or 


Sympton 
Transmitter keys, but 
will not tune 


Probable Cause 


Teel 25s 

VFO Mixer inop - Check for a 
change from 0-.25 vac as mic gain 
is rotated from min, to max. 


TP 13% 

HF Mixer inoperative-Check for a 
change from .2 to 1.8 vee as mic 
gain is rotated from min. to max. 


TP 14: 


as ——— i? ° e ° 
Driver inoperative -set mic gain 


control for max-Check for up to 
15 vac R-F 


OutPut Connector + 


PA ckt inoperative with mic gain 
set at max. check for up to 54 
VAC K-F 


-23- 


Component 


Oe), 


V2,V3, C78, 
C76, L9, S? 
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3.3 ALiGNmeENT SECTION 


if, in following this procedure, a specified voltage can 10t be obtained or 

a condition satisfied, refer to that section of the ''Alignment Trouble Shoot- 
ing Chart'' which corresponds to the number preceeding the alignment step. 
Check to see that the controls are set as follows: 


Yolume--- ---------- 2-22 -0- =~ ------- Fuliy cw 

Pitch Swi tCh------------------------ Of f 

Pitch Control ----------------------- Center of Range 
Dial Correct------------------------ Center of Range 
Mic Gai new----- enon ene nen oo =e Fully CCW 

PA Load ------- 2-2-2 nnn en == Fully cCw 

PA TUN@--- nee nnn nen nnn nnn nen nnn---- Fully Ctw 
USB/LSB Switch---------------------- USB 

Cal Swi tch------------ 2-22 ene -- Cal 

XMET SWI tCh-wcce nnn eer ween ween nnen- xmtr 
Tune/0per---------- 2-2 nn n-ne nnn n- Oper 

Te STII ae 9 SE TOE EFT TS Ta ip 


Set internal adjustments for the following positions oniy if previous align- 
ment has been attempted or the unit has been tampered with: 


Bias pot (R-8L) - Fully CcCW {Located inside PA cavity) 

Regulator control (R=42) - Center of range (Located on left rail) 

Receiver zero pot (R-58) - Center of Range (Under chassis below VFO Board) 
Neutralizing cap (C-86) - Screw end to be 5/8'' fron mounting surface 
Tuner slug screws - Screw end 1/8'' from edge of rack 

24 mc trap (L-10) - Slug even with edge of terminal ring 


3.3.1 PROCEGURE 


3.3.1.0 VOLTAGE TESTS - Turn volume control to ON. 
3.3.1.1 Measure voitsge at Red Bus on Tuner Board. With input voltage, 

set, atqliZ0 volts; 

Red Bus voltage shall be tl vee z-inimum. 
3.3.1.2 Measure voltage at Gray Bus on Yuner Board. Skall be 11 vde minimum. 
3.3.1.3 Measure voltage at Blue Bus on Tuner Board. Shall be 0.2 vdo maxiinum 
3.3.1.4 Measure voltage at Purple Lead on Tuner Board. Snail] be -70 v minintin. 
3.3.1.5 Measure vol*=age on Plates of PA Tubes. Shall be 480 vde minirum. ; 
3.3.2.0 RECEIVER ALIGNMENT - VTVM refers to HP-4i0B using R-F probe. 
3.3.2.1 Connect VTYM to TP 1 (center of carrier baiance pot). Voltage shali 

be 1. volt minimum. 
3.3.2.2 Connect VTVM to collector of Q-13. Align both slugs of T4 for 

maximum reading. Make sure that slugs are on outside of coils. 
3.3.2.3 connect VTV4 to TP 2 {iF Board). With USB/LSB switcn in US8 position, 


align both slugs to 7-5 for maximum reading: Then switch to LSB and 
aiign both mica compression trimmers (C32 2 C33) for maximum output. 
}f the readina with the switch in LSB exceeds .5 vo!ts, screw the 
bottom 3lug of 7-4 into the coil - until a reaciag of .5 volts is 
o.tained. Place switch in US8 position und note the raading. IF 

this read:ng is less than .6 vo!fts, screw the bottom slug of T-4 out 
of the «oil urtil .6 volts is obtained. Switch to LSB and acjust C-33 
until a reading of .5 volts is obtained. if Sheeese reading exceecs 
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.6 volts, screw the top slug of T-5 out of the coil until .6 volts is obtained. 


(If this 


adjustment is required, retune the mica compression trimmers with the 


switch in LSB, for maximum output). Final output voltages should be .6 volts 
for USB and .5 volts for LSB. 4 


3. a 2.4 


3.322.5 
i 


3.3.26 


3.3.2.7 


Shap lars 


3.3.2.9 


Beez 
Sat Wey W4 


ops sd 


Set the tuning dial to 7.15 mc (40 meters). Connect the VTVM to the 
rear stator lug of the small 3 gang capacitor (C48-C). A reading of — 
-5 to .8 volts indicates correct VFO operation. 


Conne® the VTVM to the rear inboard lug of L-4& (TP 3). Screw L-4 
slug to the clock-wise limit and then counter-clock-wise until a 
reading of .12 volts is obtained. 


NOTE: In. units with chassis # 12 or below, this reading may 
only decrease to .4 volts. 


Loosely couple the antenna of monitor receiver to the VFO output. 
(Recommend clamping alligator clip over C-43). Check to see that 

dial reading of unit under test reads between 7.15 and 7.2. Adjust 

the monitor receiver until a beat note is heard (approximately 200 cps). 
Vary the line input variac between 95-120 vac. Adjust the regulator 
control (R-42) so that the beat note remains the same as the variac 


is swung from 95-120 vac. 


Put the set in tune position. If the beat note changes, adjust the 
monitor receiver as required to return it to 200 cps. Check to see 
that the pitch switch is off. Unkey the transmitter and adjust the 
receiver zero pot (R-59) until the beat note is the same as with the 
transmitter keyed. Key and unkey the transmitter several times to 
assure that beat note remains the same. 


With the transmitter unkeyed, turn the pitch on. See that the pitch 
control will vary the beat note at least 300 cps above and below the 
note obtained with the transmitter keyed. Turn off pitch switch. 


With the transmitter keyed, test the dial correct control. It should 
be possible to vary the beat note at least 1500 cycles above and below 
the note obtained with the dial correct knob centered. Remove the 
monitor receiver hookup. Unkey the transmitter. 


Connect VTVM to TP 4 on the high frequency oscillator board. Turn 
the bandswitch to 15 meters. Adjust coil slug (L-6) for a meter 
reading of .24 volts. (NOTE: The slug will usually tune out of the 
coil for this reading in units with chassis numbered 20 and above - 


refer to modification section). Turn the bandswitch to 20m and 
back to 15m several times to make sure that the CAS starts 


reliably, 


Turn the bandswitch to 20 meters and adjust C-80 trimmer (located 
in PA cavity) for a reading of .24 volts. 


Turn the bandswitch to 40 meters and adjust C-81 for a reading of 
.24 volts. : 


Turn the bandswitch to 80 meters and adjust C-82 for .24 volts. Check 
to see that the oscillator starts reliably on all bands and that 
output on all bands is .24 volts. Remove the VTVM leads. 
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.6 volts, screw the top slug of T-5 out of the coil until .6 volts is obtained, 
(If this adjustment fs required, retune the mica compression trimmers with the 
switch in LSB, for maximum output). Final output voltages should be .6 volts 
for USB and .5 volts for LSB. 


3.3.2.4 


3.3.2.5 


3.3.206 


3.3.2.7 


3372.8 


3.3.2.9 


3.3.2.10 
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Set the tuning dial to 7.15 mc (40 meters). Connect the VTVM to the 
rear stator lug of the small 3 gang capacitor (C48-C). A reading of 
.5 to .8 volts indicates correct VFO operation. 


Conne®@ the VTVM to the rear inboard lug of L-4 (TP 3). Screw L-4 
slug to the clock-wise limit and then counter-clock-wise until a 
reading of .12 volts is obtained. 


NOTE: In. units with chassis # 12 or below, this reading may 
only decrease to .4 volts. 


Loosely couple the antenna of monitor receiver to the VFO output. 
(Recommend clamping alligator clip over C-43). Check to see that 
dial reading of unit under test reads between 7.15 and 7.2. Adjust 
the monitor receiver until a beat note is heard (approximately 200 cps). 
Vary the line input variac between 95-120 vac. Adjust the regulator 
control (R-42) so that the beat note remains the same as the variac 
is swung from 95-120 vac. 


Put the set in tune position. If the beat note changes, adjust the 
monitor receiver as required to return it to 200 cps. Check to see 
that the pitch switch is off. Unkey the transmitter and adjust the 
receiver zero pot (R-59) until the beat note is the same as with the 
transmitter keyed. Key and unkey the transmitter several times to 
assure that beat note remains the same, 


With the transmitter unkeyed, turn the pitch on. See that the pitch 
control will vary the beat note at least 300 cps above and below the 
note obtained with the transmitter keyed. Turn off pitch switch. 


With the transmitter keyed, test the dial correct control. It should 
be possible to vary the beat note at least 1500 cycles above and below 
the note obtained with the dial correct knob centered. Remove the 
monitor receiver hookup, Unkey the transmitter. 


Connect VTVM to TP 4 on the high frequency oscillator board. Turn 
the bandswitch to 15 meters. Adjust coil slug (L-6) for a meter 
reading of .24 volts. (NOTE: The slug will usually tune out of the 
coil for this reading in units with chassis numbered 20 and above - 
refer to modification section). Turn the bandswitch to 20m and 

back to 15m several times to make sure that the AA Retr starts 


reliably, 


Turn the bandswitch to 20 meters and adjust C-80 trimmer (located 
In PA cavity) for a reading of .24 volts. 


Turn the bandswitch to 40 meters and adjust C-81 for a reading of 
.24 volts. 


Turn the bandswitch to 80 meters and adjust C-82 for .24 volts. Check 
to see that the oscillator starts reliably on all bands and that 
output on all bands is .24 volts. Remove the VTVM leads. 
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~ l4+ Connect the sigwal genaratur leads to th2 antenna jack ana an AC 

O voltmeter to the external speaker terminals on the rear pure!, 
Set the bandswitcn knob to the center of the j5 meter arc. Ser 
the tuning dial to 21.30 mc. Tune the Signal generator (witm mod- 
uletion off) meer 21.30 mc until a beat note is heard. Acjust signal 
generator éttensctor for an audio out;ut meter reading of .2 volts 
or less with volume control fully clock-wise. Adjust the PA tune 
and PA load controls for maximum audio output. Peak the frost and 
center trimmers on the large 3 gang capacitor (C 90 A &-B} ter. 
maximur: Output. Keduce the generator output as required to ksep 
audio meter reading below .2 vac. Tune both slugs of T-3 and T-6 
ard the single slug of T-2 for maximum output. Final audic cutput 
shall Le 1 volt for an input of 1 microvoli. If the required 
sensitivity is achieved, proceed to 3.3.2.15. 


» NOTE: The foliowtng readings are approximate and should be used 
"- only as a general guide in locating a weak stage. The generztor 
used had 50 OHMS cutput and a .03 MFD {solating capacitor en the 
sigra} .jnput line. 7 


3.3.2.14.1 Connect signal generator to the base of Q-6. Adjust generator 
@round LS6 ke until a beat note {s heard. With 15 microvolts 
= 30% Irput at this point, .5 volts audio should appear at the 
speaker Output. 


(3.3.2.14.2 Ccnnect signal generator to the base of Q-8, Adjust genzrator 
. betweer 3175 kc and 3425 ke until a beat note is heard. With 7.5 
-microvolts = 40% input, .5 volts audto should appear at the speaker 
‘output terminals. 


3.3.2.14.3 Connect signal generator to the base of Q- 10, Adjust generator 
to diai fresuency unti} a beat acte is heard. With 1.1 microvoits, 
t 40% tncut, 1 volt should appear at the speaker output termiaals. 


3.3.2.14.4 Correct sigral generator to anterns Input jack. Adjust generstor 
to dlaj "resuenc,, uatit a beat net2 ts heard. With 1 microvolt 
‘Snout. 1 volt should appear at speaker output terminels. 


3.3.2.15 set tandswltcn to 80 meters with tadex 1/8 trom the clock-wise 
edge of the 80 meter arc, Set the tuning diel to 3.80 mc. Adjust 
the sigse! gererator near 3.8 me until a beat nots is heard. Reduce 
atteauator as required to keep audio down to .2 volis. Adjuse the 
center aval Froat siugs on the tuner board {i-2 aad 1-3) for maximum 
audio Oulput. Adjust PA load and PA tune controls for maximum 
Ouipui. Fica? audio output shal! be 1.5 volts for <n input 7 
Lie TOVI 6, gh 

3.3.2.16 Uneck 40 meter riceiver operation by tuniag set acd signal gerzrator 

be 7.10 me and adjusting bandswitcit, FA load and FA tune contrets 

fur me«icisa output. Final audio output shall be | volt tor aa 
inpuc vor i. microvoit. 


3.3.2.:7 Creck 26 reter receiver operation by turing set ard sigrai geserasor 
te [4,2 me sod aajusting bandswiich, PA toad ana PA tune controls 
for cs.teun output. Flast audio cutput shali be 1.5 volts for an 
input Cr . microvoit. 
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2.3.2.:3 This completes receiver alignment. Remove signal generator and audio 


C) Output meter leads. 


-3.3.3.0 TRANSMITTER ALIGNMENT - Readings taken with HP-410B 


3.3.3.1 Connect dummy load to antenna jack. Connect VTVM across antenna jack. 
Adjust scope for clean two-tone output @ .015 volts. Set frequency 
to 21.30 mc, Set bandswitch to 15 meters and SEE: to the point 
of maximum receiver noise. | 


3.3.3.2 Key the transmitter, With the mic. ‘gain control fuHIY CCW, adjust the 
bias pot (R-81) for a total line current of }. .2 amps (plate current 
meter should read between 1]. and U 5). 


3.3.3.3 Advance the mic gain control to ae scale, set PA tune CCW, and 
adjust the rear trimmer on the large 3 gang capacitor (c-4 4Oc) for 
maximum front panel meter reading. If the scope pattern shows 
_Signs of self oscillation at this point, adjust the pera iog 
capacitor (C-86) as required to-prevent it. 


3.3.3.4 Adjust the PA tune and PA load controls for raaictait transmitter output, 
“and advance the MIC gain control as required to keep the transmitter 
scope pattern at the point of flat topping. (NOTE: always approach 
PA resonance from the CCW position. The output obtained at the 
extreme CW position of the PA tune control is incorrect]. If signs 
of instability show, readjust the neutralizing cap as required. 
; Adjust slightly the front trimmer of the large 3 gang capacitor (C-90A) 
G for maximum output. After the above mentioned adjustments have 
been completed, with the mic gain set just at the point of flat- 
topping, the VTVM shall read at least 45 volts rms with 120 volts 
line voltage. If the required output is achieved, proceed to.3.3.3.5. 


NOTE: The following readings are approximate, Keep in mind that 
a lower than average reading from a particular stage may be 
compensated for if the following stages have higher than 
average gain, Tune transmitter for maximum output, then 
rotate PA tune fully CCW before taking readings. Don*t 
leave transmitter keyed In this condition for more than 30 


seconds. 


3. 3.3.4.1 With the rarer ster keyed, check for 26 volts Ac z hOY 3 at TP 10. 
if this reading is obtained, hersoags mic ee control sO that TP-10 


Is .2 volts and go to 3. 3. 3.4.2 aati 
AME Connect VTVM to TP i (Filter Input). ce ] 9 volts AC £ Gh 
3.3.3.4.3 Connect VTVM to “ 12. Check for .26 volts ac t 309, 
3.3.3.4.4 Sole VTVM to TP yids (Driver tube grid). Check for 1.9 volts 


t 15% 
3.3. 3.4.5 Connect VTVM to TP 14 (PA tube Input). Check for 15.5 volts 
RE * 15% 


oO -4.6 Connect VTVM across output connector. Voltage should be at least 
4s volts RF. . 
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3.3.3.7 


323-320 


Se30309 


3.3.3.10 


3.3.3.1] 


TY Rr Ts AS . 

Tues tne mic QalN ConTReL fully counter-clockwise and adjust the 
?A tune control clockwise until a peak occurs on the VTVM. Then 
adjust L-10 (24 mc trap) for minimum VTVM reading, This reading 
should be 2.0 volts or less. 


Return the PA tune control to previous setting and tune transmitter 
to the point of flat-topping. Adjust neutralizing capacitor C 86 
until maximum output and minimum plate current occur at the same 
setting of the PA tune control. in order to determine the correct 
direction in which to turn the neutralizing capacitor, the following 
test may be made: Dip the plate current. Then rotate the PA tune 
control in the direction which produces maximum VTVM reading. If 
this direction ts clockwise, the neutralizing capacitor must also 
be rotated clockwise. | 


Turn the mic gain control fully counter-clockwise and adjust the 
carrier balance pot R-25 and trimmer capacitor C23 for minimum VTVM 
reading. The final reading should be .4 volts or less with the 
USB/LSB switch tn elther position. 


Set the Bandswitch knob to 40 meters on receive noise peak. Set 
the tuning dial to 7.075 mc. Advance the mic gain to mid scale, 
and adjust the rear slug on the slug rack for maximum VTVM reading. 
Adjust the PA tune and PA load controls for maximum VTVM 

reading advancing the MIC gain control as required to keep the 
scope pattern at the point of flat-topping. After completing the 
above adjustments, with the MIC gain control advanced to the point 
of flat-topping, the VTVM reading shall be at least 54 volts with 


120 volts line voltage. 


Test 80 meter operation by adjusting the bandswitch knob on »olse 
peak and PA TUNE and PA LOAD controls for maximum output at 

3.8 mc. The bandswitch knob setting must cofncide very closely 
with the setting that produces maximum receiver noise. If necessary, 
@ compromise rear-slug setting must be made to provide good 

receiver sensitivity and transmitter drive at the same setting of the 
bandswitch knob on both 40 and 80 meters. After completing the 
adjustments, with the MIC GAIN control advanced to the point of 
flat-topping, the VTVM reading on 80 meters shall be at least 50 
volts with 120 volts line voltage. | : 


Test 20 meter operation by adjusting the bandswitch knob for 

maximum drive and the PA LOAD and PA TUNE controls for 

maxi!mum output at 14.25 mc. The bandswitch knob setting must 

coincide very closely with the setting that produces maximum 

recefver nolse. With the PA TUNE and PA LOAD controls adjusted 

for maximum output, there shall be no signs of transmitter instability. 
Readjust the neutralizer as required 6n 20 meters to obtain stable 
operation and a clean two-tone pattern on the scope. Transmitter 
output with 120 volts line voltage and the MIC GAIN control set at 

the point of flat-topping shall be 54 volts minimum on 20 meters. 


Test to see that transmitter output is equai with the USB/LSB switch 
in elther position. Test oper ation of the TUNE/OPER switch by . 
turning the microphone test plug switch off and setting the TUNE/OPER 
switch to TUNE. The scope pattern should be a solid bar with output 
essentially equal to that obtained with a two tone test signal. 
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3.3.3.13 


Cri 
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3.3.4.0 


3.3.4.1 


Measure voltage at linear amp receptacle on rear panel TP 15. 
Voltage should be approximately 12 volts DC when the transmitter 


is keyed. Ze 


Attach the 100 ke crystal calibrator to the rear pane! receptacle. 
Place the USB/LSB in USB. Check to see that the pitch switch is 

OFF and the dial correct is in the center of its range. Turn the 
cal switch to ON. Set the band switch to 15 meters and adjust 

for maximum noise. Set frequency below 21.20 mc. Rotate the fre- 
quency dial toward 21.20 mc. A beat note should be heard near 
21.20 and should zero on the frequency dial mark for that frequency, 
Adjust C-54 until this result is obtained. Advance dial and listen 
for the next beat note at 21.30 and 21.40. Do not readjust C-54. 
Check 20M, 40M and 80M 100 ke points. 


Connect unit to 14.6 volt DC source with proper power cord. See 
that receiver operation is normal. Turn the ''xmtr switch!’ to ON. 
The power inverter should start and tube filiaments should come on, 
A buzz from the speaker is normal when the inverter. isropacating. 


Test the transmitter operation, The output should be essentially 
the same as with AC operation. 14.6 volts line input should be 
measured at the set when making transmitter power measurements in 
DC operation. 
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3.4 ALIGNMENT TROUBLE SHOOTING CHART 


Unable to obtain 
requirement at - 


20 meter injection low or inoperative 
40 meter injection low or inoperative 


Beseeelt 

Scceec le. ; ‘ 

3.3.2.13 80 meter injection low or inoperative Y2 

3.3.2.14 Sensitivity low a pnages 
3.2.14 i i Q6,Q2,Q1, 


Insufficient gain in 456 amp or audio 


_ pofmt under full load 


-3¢6- 


step # Check 
3.30 le2 indicates Faulty keyer Gui6uee 
5 Fy eu BS Indicates Faulty keyer Q 17 
3.3.1.4 Indicates improper bias voltage Bias supply, 
| Se ay shorted tubes 
Ssoet eo Indicates faulty B + supply 
3.3.2.) Insufficient output from 456 ke osc. Qi2, Yl 
oe er 47 No reading indicates faulty doubler CR-8,T-4 
Q-13 > 
Se se2e3 Unable to obtain correct readings T-5, Q-33 
3.3.2.4 IF reading exceeds 1. volt, change —Q-15 
3.3.2.6 Unable to obtain flat beat note & CR-10,Q-18 
Ss a Unable to obtain flat beat between. 
TX & RX CR-12,CR-13 
3.3.2.8 Pitch control limited range or inoperative CR-11,S-3 
: R-59 
3.3.2.9 Dial correct limited range or inoperative CR-11,R-60 
3.3.2.10 Crystal osc inoperative or low output Poor. ground 
on PC Board 
Q19,¥5,L6 
Y4 


Y3 


3.3.2.14.1 
ckts. Note: to check agc circuit, remove Q20,C16, 
Q-3 and note output meter. If the reading C10703,C2- 
Increases, fault [Is in the age circuit c8 
3.3.2.14.2 Insufficient conversion gain Q8,T6,T3, 
“ CR 9 
.3.3.2.14.3 Insufficient conversion gain Q10,Q11, 
L2, T6 
3.3.2.14.4 Insufficient RF amplification Qll,c 3 
: CR 14,15 
3.3.2.15-2.17 IF readings cannot be -obtained, recheck aay 
3737322 PA Idle current low V-2 V-3 
35 573.3 Unit won't neutral ize-Check to see that C 86, V2,V3 
driver tube shield Is making good ground 
3.3.3.4.1 Check for adequate two-tone Input Q4, Mod#6, 
Should be .015 volts. cunecs ade 
3.3.3.4.2 456 amp weak 05, Aan: 
3.3.3.4.3 Insufficient conversion gain GQ7 tos Oe = 
3.3.3.4.4 Insufficient conversion gain from HF Q9,Q10,Q11, 
mixer or shorted QI], Q10 VIFUZEL3: 
. ; C90 A&B 
323.3245 Insufficient Drive from V1 i c90C 
3.3.3.4.6 Low output V2,V3, 
Note: B+ should not go below 350 volts output 
DC measured at the high voltage test ved Si 
ow B+ 
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Unable to obtain 
requirement at 


3.4 ALIGNMENT TROUBLE SHOOTING CHART 


(Cont inued) 


step # Check 


3.3.3.5 
343230 


3.3.3.7 


Sob ae gl i. 


3.3.3.12 
3.3.3.13 


3.3.4.0 


lf a sharp dip cannot be obtained, replace 
L-10 or C-65. If dip is not low enough, 
try to neutralize first. 


insufficient control from C86. Check C86,C90C 
first to see that driver tube shield is Tuning, 
making a good ground. V2, V3 


Excessive residual carrier. Any 

Stage producing noise sufficient to 
modulate the final amp will cause this 
reading to be higher than specified. Be 
sure that no audio {is leaking into the 
unit while this measurement is being made, 
if no dip can be obtained with the carrier 
balance pot, change al? the diodes in the 
balanced modulator 


No indication in tune Faulty tune 
switch,C13 


open 


Continuous output Q23 shorted 


Bend rear rotor 
plate on C48 
accordingly. 
Adjust appropriate. 
crystal trimmer 

or replace crystal. 


Dial non linear on one band. 


20, 40 or 80 doesn't fall within 
Limits 


021, 022, C67 


Inverter won't start 
COG a7 
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Q20 
Q21 
Q22 
Q23 


Measurements taken with 20,000 ohms-per-volt meter, no signal 


Type No. 


2N286 


2N243 1 
2N3638 
2N3642 
2N3635 
2N2672 
2N2672 
2N2672 
2N2672 
2N2672 
2N2495 
2N2672 
2N2672 
2N2672 
2N2672 
2N706 

2N3642 
2N 3642. 
2N2926 
2N2672 
9/2N301 
2N443 

2N443 

2N2926 


3.5 


set powered from 120 volt AC. 


* Volume control full clockwise. 


7% On 20 m band 


TRANSISTOR VOLTAGES 


Emitter 


-32- 


Collector 


Receive 


' Receive 


Recéive* 
Transmit 
Transmit 
Receive 
Transmit 
Receive 
Transmit 
Receive 
Receive 
Receive 
Receive 
Receive 


. Receive 


Receive 
Receive 
Receive 


Receive ** 


Receive 
Receive 
Receive 


*) Transmit 


input, 


Measured in 
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Symbol Type No. - Base Collector Measured in 


Ql 2N2431 lOve? ie Renee: 
Q2 2N3638 Loos LEO Receive * 
5 2N3642 0 0 Receive * 
Q4 2N 3638 LO, Jim Transmit 
5 2N2672 heed 12.4 Transmit 
Q6 2N2672 Oss 10.6 Receive 
Q7 2N2672 eat veg ‘Etansmit 
Q8 2N2672 iT0 ik 'S Receive 
Q9 2N2672 P2385 Wats! Transmit 
Q1ivU 2N2495 E230 Vere Receive 
Olle eo 2N2672 bey 122-0 Receive 
ye 2N2672 PO5 TOF! Receive 
els 2N2672 WAS: T2246 Receive 
Ql14 2N2672 Bie 55 Receive 
OWES 2N 3564 143 0.8 i Receive 
Q16 2N3642 -1.02 ‘ Receive 
Q17 2N3642 94 ; Receive 
Q18 2N2926 mots) : Receive 
Q19 ZN2672 11.6 E Receive ** 
Q20 2N2869/2N301 10.4 Receive 
(Yes | 2N443 14.5 3 Receive 
Oe arA 2N443 14.5 Receive 
O23 2N2926 163.6 Transmit 


Measurements taken with 20, 000 ohms-per-volt meter, no signal input. 
set powered from 117-volt AC. 
* Volume control full clockwise. 

On 20 m band 


TUB EeeVvijO1 st AGES 


fs nae a ee Gap 
ee 
V2, V3 =221%| yi -2emig| eae he 


Notes: 
1. 6V.D.C. between filament pins 4&5 of V2 & V3. V1 filament pins 4, 
5 and 6. 


2. All measurements made with 120 V.A.C. input, microphone button de- 
pressed. 
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The Sideband Engineers equipment described herein is sold under the following 
guarantee: 


SBE agrees to repair or replace, without charge, any equipment, parts, or 
accessories which are defective as to workmanship or materials and which are 

~ “¥eturned\to SBE at its factory or an authorized warranty station, transporta- 
tion prepaid, provided: 


1. Notice of the claimed defect is given SBE or an authorized warranty station, 
or an authorized Distributor, in writing, within 90 days from the date of 
purchase and goods are returned in accordance with SBE instructions. 


2. The warranty registration card has been filed within 10 days from ‘date of 
purchase. 


3. Equipment, accessories, tubes, semi-conductors and batteries not manu- 
factured by SBE or from SBE designs are subject to only such adjustments 
as SBE may obtain from the supplier. 


4. Failures due to use of equipment for purposes other than normal amateur 
operation or in violation of the SBE instruction manual shall not be deemed 
a defect. 


This Warranty is not valid if the equipment is altered, modified or repaired 
by persons other than SBE or an authorized warranty station. Alteration or 
modification in accordance with SBE Service Bulletins shall not affect this 
Warranty. 


SBE reserves the right to make any change in design or to make additions to, 
or improvements in SBE products without imposing any obligation upon SBE to 
install them in previously manufactured SBE products. 


No other warranties, express or implied, shall be applicable to this equip- 
ment, and the foregoing paragraphs shall constitute the Buyer's sole remedy 
under the agreements contained in this Warranty. Inno event shall SBE have 
any liability for damages, loss, or expense directly or indirectly arising from 
the use of the product, or any inability to use them either separately or in 
combination with other equipment or from any other cause. 


For Warranty Service see inside back cover. 
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I GENERAL DESCRIPTION 


) The Sideband Engineers Model SB-34 is a single-sideband, suppressed-carrier 
transceiver intended for operation in the A3 portions of the U.S. 80, 40, 20 and 
15-meter amateur bands. The SB-34 operates either upper or lower sideband; 
selection is made by a front-panel switch. There is no carrier shift when 
emission is changed from one sideband to the other. Peak effective power 
output exceeds 60 watts on the 80, 40 and 20-meter bands, and 50 watts on the 
15-meter band. 


The SB-34 is self-contained, requiring only a microphone and an antenna for 
operation. The SB-34 will operate from either a 117-volt AC, or 12-volt DC 
(negative ground) power source; the two-way power supply is an integral part 
of the unit. Selection between the two power sources is automatically made 
when the proper line cord is connected. 


Provisions are made for the use of a VOX unit and a 100-kc crystal calibrator 
which are available as accessory items. A front-panel switch is provided to 
control the calibrator unit. An accessory plug is also provided on the rear 
panel for control of the Sideband Engineers external Linear Amplifier com- 
panion unit. 


All stages of the SB-34 except the transmitter driver and power amplifier are 
transistorized. The use of bilateral amplifiers and mixers, which amplify in 
5 one direction on transmit and in the other direction on receive, permits the 
use of a single bandpass circuit train. Duplication of circuitry is eliminated 
through use of common circuit elements for both receive and transmit functions. 


The unique bandswitching and exciter tuning control permits adjustment of both 
functions with a single front-panel knob. Other controls and adjustments are 
held to a minimum for simplified operation. Exceptional receiver performance 
is obtained through the use of post-alloy diffused transistors and a 2.1-kc 
Collins mechanical filter. A pitch control is provided for tuning the receiver 
approximately 500 cycles either side of the transmitted frequency. The control 
may be disabled and the receiver locked to the transmitted frequency. <A stand- 
by switch is also provided to turn off the transmitter-tube heaters and the high- 
voltage power supply during mobile operation. With this switch off, power 
drain from the car battery is reduced to 0.6 amps. 


The entire transceiver package is less than one-half cubic foot in volume and 
weighs approximately 18 pounds. Construction of heavy-gauge steel and 
aluminum, and extensive use of printed circuit boards, provide an extremely 
rugged package, virtually immune to the effects of vibration and shock. 
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Il. SPECIFICATIONS 


Type of emission: Single sideband, suppressed carrier, upper 
or lower sideband selectable from front panel 
Frequency range: Ori oaeea. OP OPIN tL MUo ear > MG, 14. le 
© 1ApS5imcs 2). 25°- 2le45 me 
Power consumption: 117 VAC - receive 35 watts 


- transmit (single tone) 165 watts 
12 VDC - standby 0.6 amps 
- receive 3.6 amps 
- transmit (single tone) 14 amps 
Power output (PEP): 80, 40, 20 meters: 60 watts minimum 
15 meters; 50 watts minimum 


Carrier suppression: 50 db 

Unwanted sideband suppression: 40 db at 300 cycles 

Distortion products: Down at least 25 db 

Spurious responses: Down at least 40 db 

Antenna output impedance: 40 - 100 ohms, unbalanced. VSWR not to 
exceed: 2.1. 

Sensitivity: Less than 1 microvolt for 10 db signal-to- 
noise ratio 

Selectivity: 2.1 kc at 6db down, 4.5 kc at 60 db, both 
transmit and receive 

Audio output: 2.0 watts at 10% distortion, 3 watts maximum 

Dimensions: 5" high, 11-1/8" wide, 9-1/2" deep 

Weight: Approximately 18 pounds 


III. INSTALLATION 
1, GENERAL 


The SB-34 transceiver is designed to provide a complete single-unit installa- 
tion for fixed, portable, or mobile operation. No special precautions need be 
observed in the choice of location provided adequate ventilation space is avail- 
able. A minimum of two inches of air space above the cabinet top and on all 
Sides is recommended to allow proper air flow around the top and bottom of 
the cabinet. Do not place the unit on a car seat or similar surface which may 
block ventilation through the bottom. Never stack other units above or below 
the cabinet since the accumulated heat could cause permanent damage. 


2, FIXED STATION 


Plugging the 117-volt AC power cord into the receptacle at the rear of the 
transceiver connects all power circuits for 117 volt AC operation. The set 
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should be connected to a good water-pipe ground. The ground may be con- 
) nected either to the external speaker terminal labelled GND or to the braid of 
the antenna cable. 


3, ANTENNA 


Results both in receiving and transmitting will depend largely on the antenna; 
the receiver is particularly sensitive to the type of antenna used. Any of the 
common.antenna systems designed for use on the high-frequency amateur bands 
may be used with SB-34 provided the input impedance of the antenna system is 
within the capability of the pi-output matching network (40 - 100 ohms resistive). 
If tuned open-wire transmission line is used, or if a long wire antenna is de- 
sired, a suitable antenna tuner must be used between the transceiver and the 
antenna to provide an impedance match between the unbalanced coaxial output 
and the balanced open-wire line or long wire. 


4. LINEAR AMPLIFIER 


The SB-2 LA linear amplifier has been designed for use with the SB-34 and 
matches the SB-34 in physical appearance. The required switching and control 
circuits are incorporated. In addition, the SB-34 transceiver may be operated 
in conjunction with other conventional linear amplifiers. <A plug on the rear 
panel provides a 12-volt DC potential for actuating the control relays of the 

> amplifier selected when the transceiver switches to transmit. If the linear 
amplifier relays are not intended to operate from such a voltage, an inter- 
mediary relay must be used. Any 12-volt relay may be used provided the coil 
resistance is 100 ohms or more. 


5. MOBILE OPERATION 


The SB-34 will operate satisfactorily from any 12-volt negative-ground battery 

source by connecting the DC power cord to the rear-panel receptacle. Due to 

the unusually small size of the SB-34, under-dash mounting is possible in many 

cars with limited available space. The Model SB-2 MB Mounting Bracket is 
,available as an accessory. 


When making connections to the car battery, be certain that the RED lead is 
connected to the positive (+) terminal and the BLACK lead to the chassis ground 
(-); reversed connections could permanently damage the transceiver. It is 
strongly recommended that the red lead be connected directly to the battery 
and not to the ammeter or an accessory terminal. 


Note: Prior to operating the SB-34 in a mobile installation, the automobile 
voltage regulator setting should be checked. Many times, even in new cars, 
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the regulator is adjusted for an excessively high charging voltage. In addi- 
tion to being injurious to the car battery, this high voltage could cause per- 
manent damage to the SB-34. Make certain before operating that the voltage, 
when charging, does not exceed 14.6 volts. 


Most of the commonly used mobile antennas will give excellent results with 
the SB-34. Make certain that the outer braid of the coaxial cable is securely 
grounded to the chassis at the antenna mount. 


Noise generated by the ignition system, generator, etc., will usually inter- 
fere with weak-signal reception, especially on the higher-frequency bands. 
Since procedure for eliminating this noise varies with different makes and 
models of cars, no specific instructions for noise reduction can be given here. 
Valuable noise reduction information is given in the Amateur Mobile Manuals 
and these publications should be consulted or one of the several ignition noise 
suppression kits available should be considered. 


it a mobile installation of higher power is desired, the Sideband Engineers 
companion Linear Amplifier is recommended for use with the SB-34. A special 
solid-state inverter is available for use with the amplifier to provide a practi- 
cal 1000-watt mobile installation. Contact your dealer or Sideband Engineers 
for further particulars. 


Ly OPERA LION 


NOTE: The SB-34 transceiver has been specifically designed to provide the 
utmost ease of operation and adjustment. All panel controls have 
been thoroughly tested before shipment from the factory. Several 
of the controls are unusual in operation, however, and improper ad- 
justment may result in signals of poor quality, and even out-of-band 
operation. Read this section carefully before attempting to operate 
the transceiver. 


Per CONT ROPSCUNG LIONS 


The various front-panel controls and their functions are described in detail 
in the following paragraphs. Make certain that you understand the function of 
each control before attempting to operate the transceiver. Detailed instruc- 
tions are given for tuning the transmitter. The design of the unit is such that 
when the transmitter is properly tuned, the receiving portion of the set is also 
properly aligned to the frequency in use. 


1.1 Volume Control. The power ON/OFF switch and volume control functions 
are combined on a single control knob located at the lower left corner of the 
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front panel. Operating the knob clockwise beyond the click turns the unit on. 
Since the receiver portion of the unit is completely transistorized, no warm- 
up period is required. 


A unique AGC system is incorporated in the SB-34. As the volume control is 
advanced, strong AGC action occurs as the set reaches normal room volume. 
From this point on, the volume remains substantially constant until the control 
is about three-quarters advanced. Beyond this point, the volume rises rapidly 
until full audio output is obtained with the control fully clockwise. For home 
use, the volume control is normally operated in the first half of its range. 
With mobile operation, where more audio output is usually required, the con- 
trol is advanced into the second half of its range. Keeping the volume control 
ata low, but comfortable, level will reduce the ''pumping'"' action that may 
occur on SSB signals. 


1.2 Tuning Knob. The large knob directly below the dial window controls the 
actual frequency of operation after the desired band has been selected. A dual- 
speed reduction drive is incorporated to provide a slow tuning rate and, at the 
Same time, to cover the entire band rapidly. In operation, the knob is turned 
to the desired portion of the frequency band and slightly past the desired fre- 
quency. When the knob rotation is reversed, the vernier action is increased 
by six for one complete revolution. Further rotation again engages the quick 
drive action:» Since the tuning ‘rate, in Siow drive, -is;l4 kc per revolution, 
there is no critical ''feel'' to the dial. An additional feature of this mechanism 
is that the dial is positively locked to prevent mechanical frequency drift under 
vibration. 


1.3 Microphone Connector. The microphone jack is located at the lower center 


of the panel. The jack accepts a type PL-68 (small diameter) plug with the 
microphone connected to the sleeve and the push-to-talk switch connected to_ 
the tip. The SB-34 transceiver is designed to operate with a medium or high-— 
impedance dynamic microphone such as the SBE Model SB2-MIC. Crystal or 
ceramic microphones will give poor results unless an auxiliary pre-amplifier. 
is used, because of the very high impedance of the microphone and the low- 
impedance transistor microphone amplifier. In addition, the rising character- | 
istic of this type of microphone combined with the narrow bandpass of the 
mechanical filter employed in the SB-34 produces a somewhat unpleasant sound 
to the average voice. Carbon microphones will operate only if external pro- 
visions are made for supplying them with operating current. 


1.4 Bandswitch. The bandswitching and exciter tuning functions are combined 


in a single knob located just below the meter. With the knob indicatio fully 


clockwise, the transceiver is set for 80 meters, and the front end of the re- 
ceiver is peaked by rotating the knob through the arc labelled ''80''. Correct, 
tuning is indicated by a sharp rise in background noise similar to that obtained 
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with the ''antenna tuning" control on a conventional receiver. To change to 40 
meters, the knob is rotated counter-cleckwise beyond the 80-meterarc. A 
click will be heard between the 80 and 40-meter arcs. This is the bandswitch 
operating to the 40-meter position. Tuning is again performed by rotating the 
knob within the 40-meter arc for a sharp rise in noise. This is progressively 
repeated for operation on the 20 and 15-meter bands. A stop is provided at the 
extreme counter-clockwise end of rotation past the 15-meter arc. WARNING! 
Do not attempt to move the knob past this stop! Damage may result. The knob 
may slip and cause loss of calibration. If this should happen, turn the band- 
switch knob fully clockwise, loosen the set screws and set the knob index exact- 
ly on the clockwise stop mark on the panel. Tighten the set screws securely. 
Further adjustment of the bandswitch knob is covered in the TRANSMITTER 
TUNEUP section. 


1.5 Pitch Control. The pitch control, located to the right of the volume control, 
provides a means for tuning the receiver frequency slightly to either side of 
the transmitting frequency. Thus, it is possible to-set the pitch of the voice 
you are receiving to the most readable point without affecting your transmitting 
frequency. Its use is particularly valuable in ''net'' contacts where several of 
the participants may be transmitting slightly off frequency. The pitch control 
may be switched off and the receiver locked to the transmitting frequency by 
operating the PITCH switch (between the volume control and the pitch control) 
to the OFF position. Normally, you will want to keep the pitch control turned 
off until the initial contact is made. After accurately zeroed with the other 
station, the pitch control may be used to correct for any drift at the other end 
of the contact. This technique prevents the "leap-frogging'' so prevalent with 
transceivers. 


1.6 Dial Correct. The dial correct knob, located to the right of the dial window, 
is used to adjust for any error in dial calibration. The transceiver is aligned 
at the factory for correct dial readings with the correct knob index straight up. 
If an accurate calibration signal is not available, the correct knob should be 
left in this position. An accessory 100-kc calibrator unit is available for accu- 
rately setting the dial. Alternately, the dial can be corrected ona signal of 
known accuracy. The use of other amateur signals for this purpose is, in 
general, not advisable. The calibration of many amateur transmitters is sub- 
ject to question. 


1.7 USB/LSB Switch. ‘This switch sets the transceiver to receive and transmit 


on either the upper sideband or the lower sideband, ‘In general, it is common 
practice to use lower sideband on 80 and 40-meter band frequencies, and upper 
sideband on 20 and 15-meter frequencies. However, occasionally you will find 
exceptions. If the signal cannot be made intelligible by any amount of tuning, 
it is probably transmitting the sideband opposite to that which is selected on 
the USB/LSB switch. Changing the position of this switch does not disturb the 
dial calibration and no retuning is required. 
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1.8 CAL Switch. This switch controls the 100-kc calibrator unit which is an 
accessory item. Moving the switch up to the ON position inserts a beat signal 
every 100 ke on all bands. 


1.9 XMTR Switch. With this switch in the down position, the transmitter tube 
heaters and the high-voltage supply are turned off when the transceiver is oper- 
ating mobile. This reduces battery drain to 0.6 amps and thus permits long 
periods of listening without fear of excessive battery drain. Operating the 
switch to the ON position actuates the high-voltage supply and the tube heaters. 
An audible hum from the built-in DC power supply transformer will be evident 
with the switch in the ON position; however, the hum level is low and will not 

_ interfere with the reception of a signal in the normal mobile environment. After 
a 30-second warm-up period, the transmitter is ready for operation. The 
XMTR switch operates only when the set is powered from a 12-volt DC battery; 
it does not function with 117-volt AC operation. With 117 volts AC, the heaters 
and high voltage supply are energized at all times 


1.10, PA TUNE.’ The PA*TUNE control is: intended primarily for loading the 
transmitter to the antenna. However, for maximum receiver sensitivity, it 
must beset to the point which is correct for transmitting. If the transmitter 
section is not being operated, adjust the PA TUNE control for maximum re- 
ceiver volume with the PA LOAD capacitor set at one turn back from maximum 
clockwise position. Otherwise, see TRANSMITTER TUNEUP section. 


I.11 Transmitter Controls. The controls used exclusively in transmitting 
)are: MIC GAIN, PA LOAD, METER Switch, and TUNE-OPER Switch. Their 
use is described in the TRANSMITTER TUNEUP Section. 


2. RECEIVER OPERATION 


The SB-34 transceiver employs a/'2.1 kc Collins mechanical filter to attain 
exceptional selectivity on both receive and transmit. The unit is designed to 
pass only that portion of the voice spectrum falling between 300 and 2400 cycles. 
Experience has shown that this bandwidth permits excellent intelligibility and 
still discriminates against interfering noise. Since the transceiver audio 
system and speaker is also carefully shaped to pass only 300 to 2400 cycles, 
the end result is reception similar to the quality of a conventional telephone. 
No adjustment of the transceiver will produce "high fidelity'' reception in the 
normal sense. The SB-34 will, however, provide good communications under 
conditions of high noise and weak signals when conventional receivers with 
extended audio range and wide bandpass are completely unusable. 


Considerable effort has been expended to prevent the receiver from overload- 
ing or blocking on strong signals. Since the volume control mainly affects the 
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RF section of the receiver rather than the audio circuits as is customary, the 
receiver is less likely to overload at low volume settings than at a high setting. 
Quite often interference from close-by stations can be completely eliminated 
by merely reducing the volume control setting. An automatic gain control 
system (AGC) is incorporated in the transceiver. It provides strong com- 
pression on signals when the audio output exceeds one-quarter watt (normal 
room volume). If more audio is required, as when operating mobile, turn- 
ing the volume control into the upper half of its range increases the audio out- 
put to a maximum of three watts. 


A few spurious responses (birdies) may be noted as the receiver is tuned 
through the various bands. With a normal antenna and in an average location, 
all of these responses will be below the level of a readable signal, with the 
exception of a single response at 7300.8 kc. Since this response is outside 
the amateur band, it should cause no inconvenience to the operator. It is, in 
fact, useful as a means of checking the dial accuracy, since it has the stability 
of the carrier oscillator and may be relied upon to be accurate as a frequency 
marker. 


Sa LRANSMILTTERSLUNEUP 
NOTE 


Improper transmitter tuning can result in serious distortion and 
possibly operation outside the band. Improper adjustment of the 
MIC GAIN control can cause "'flat-topping'’ and the generation of 
splatter and other spurious emissions. Make certain you under- 
stand the following instructions thoroughly before attempting to 
operate the transmitter. 


Transmitter tuneup consists of adjusting the exciter, loading the power ampli- 
fier to the antenna, and setting the microphone gain control for optimum power 
output without distortion. The SB-34 has been carefully designed to minimize 
the possibility of improper operation due to faulty tuning procedures, and to 
make the tuneup process as simple and quick as possible. 


The combination bandswitch and driver tuning, for instance, has been arranged 
to preclude the possibility of tuning up on incorrect frequencies. It is, however, 
possible to transmit a.poor signal if the set is not correctly tuned. Take the 
time to memorize the following step-by-step procedure and your SB-34 will 
always transmit a clean, powerful signal that will be a credit to your station. 


3.1 Power Amplifier and Driver Tuning. With the transceiver turned on, allow 
30 seconds for warm-up of the transmitter tubes. Make certain an antenna 
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resonant to the band in use is connected. Set the controls as follows: 


1. TUNE-'OPER - to OPER. 
Z.. DIAL CORRECT - center of range. 
ome lt CH= oft: 
4. METER - Ip (in this function meter indicates 
PA plate current x 100 ma (0-500 ma). 
5. Band Selector - to desired band. 
6. Tuning Knob - to desired frequency. 
7. PA TUNE - full counter-clockwise (max. capacity). 
8. PA LOAD - full counter-clockwise (max. capacity). 
9. MIC GAIN - full counter-clockwise (min. gain). 


3.1.1 Adjust the bandselector knob within the arc of the band selected for 
maximum receiver noise. 


3.1.2 Set the TUNE-OPER switch to the TUNE position. The receiver will 
"quiet'' and the meter will indicate PA plate current. 


3.1.3 Carefully re-adjust the band selector knob for maximum meter indica- 
tion. This will occur ata setting very close to that which produced maximum 
receiver noise. One or more peaks may be evident if the band selector knob 
is tuned through the entire arc, but the correct setting will always be near the 
point of maximum receiver noise, and will always produce a much higher meter 
reading. 


3.1.4 Turn the PA TUNE control clockwise until a sharp dip in meter indication 
occurs, 


3.1.5 Set meter switch to ANT. In this function, the meter measures voltage 
across the antenna circuit and the amplitude of the readings will be dependent 
on the actual antenna circuit impedance. The meter, therefore, should be used 
only as an indicator of optimum transmitter tuning into the particular antenna. 


3.1.6 Turn the PA LOAD control clockwise for maximum (peak) meter read- 
ing. NOTE: The PA LOAD control is a mica compression trimmer. This con- 
trol rotates at least four full turns to go from minimum to maximum capacity. 


3.1.7 Re-adjust PA TUNE control for maximum (peak) meter reading. 


3.1.8 Repeat steps 3.1.6 and 3.1.7 until the meter reads maximum possible, 
with final adjustment being the PA TUNE control. 


(If it is not possible to tune through a peak meter reading when adjusting the 
PA TUNE or PA LOAD control, the antenna system presents an input impedance 
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which is beyond the matching capabilities of the pi-network (40-100 ohms 
resistive) and the antenna system should be checked). 


3.1.9 Switch meter back to Ip, note meter reading and return TUNE-OPER 
switch to OPER. Normal plate current should be 200 to 250 ma. 


3.2 MIC GAIN Adjustment. Turn the METER switch to Ip position and the 
TUNE-OPER switch to TUNE long enough to note the meter reading. 


With the transceiver properly tuned to a resonant antenna, the reading should 
be between 2.0 and 2.5. (In mobile operation with the engine off during tune- 
up, this reading may be slightly lower.) Return the TUNE-OPER switch to 
OPER, press the microphone button and speak a steady ''Ahbh'' into the micro- 
phone at the level and distance you intend to use when transmitting. Gradually 
turn the MIC GAIN control clockwise until the meter reading increases’ to ap- 
proximately 1.5 if the maximum reading was 2.5; or 1.3 if the maximum read- 
ing was 2.0. This setting of the MIC GAIN control will ensure a strong trans- 
mitted signal without danger of overdriving. 


NOTE 


It is very important that the MIC GAIN control be correctly 
set. If it is too high, excessive distortion will be produced. 
On the other hand, too low a setting will result in low trans- 
mitter output. On-the-air reports should be taken with caution 
Since they are subject to many inaccuracies. 


VIP iORY OF OPERATION 


The SB-34 single sideband transceiver is essentially bilateral. With the ex- 
ception of the receiver RF amplifier and the high-level transmitting stages, 
the signal stages may amplify in either direction. During the receive function 
they amplify in one direction, on transmit they amplify in the opposite direc- 
tion. The same tuned circuits are used for both transmitting and receiving, 
The various injection oscillators operate continuously, supplying the local 
oscillator signals to the proper mixer stages. 


All transistors in the transceiver operate in the common emitter configura- 
tion except the receiver RF amplifier Qll1. This stage operates common base. 


A typical bilateral stage may be understood by referring to the 456 kc ampli- 


fier Q5-Q6 in the schematic diagram. With the microphone button released, 
the base bias resistor of Q5 is returned to a line which carries a +1l2-volt 
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potential. The transistor cannot conduct. The base bias resistor of Q6, how- 

ever, is returned (through the voiume control) to a line which is essentially 

ground potential with the microphone button released and Q6 is in conduction 

and able to amplify. Thus, with the microphone button up, a signal appearing 

at the mechanical filter will be amplified and delivered to IF transformer T2. 

With the microphone button pressed, the two bias-control lines are inverted yc Zz 
_in polarity so that Q6 is cut off and Q5 is able to conduct. Therefore, a signal mddke 
appearing at T2 is amplified by Q5 and impressed on the filter. Similarly, 

the amplifying direction of the VFO mixer Q7-Q8, and the high-frequency 

mixer Q9-Q10 are controlled by the two bias control lines, 


Unilateral stages that are required to operate only on receive or transmit are 
turned off when not needed by returning their base bias resistors to the appro- 
priate bias control line. The transmitter tubes are disabled during receive 
by applying a high negative bias to their grids. 


1.2 FRANSMIT FUNCTION 


An audio signal from the microphone, controlled in amplitude by the MIC GAIN 
control, is amplified by the microphone amplifier Q4 and applied to the ring- 
balanced modulator CR3-7. Crystal oscillator Q12 operating at 456, 38 kc, 
provides.a carrier to the modulator. Carrier balance is obtained by a potenti- 
ometer and a trimmer capacitor. Double-sideband, suppressed-carrier out- 
put from the balanced modulator is amplified through T2 by the bilateral ampli- 
fier Q5-Q6. The amplified signal is then passed through the mechanical filter 
which suppresses the upper sideband. r if 
, 7-4: 


Output from oscillator Q12 is also applied to frequency doubler CR84 The 
doubled carrier frequency from this stage is then either doubled again or tripled a 
by Ors "With ‘the mode selector switch set at USB, the frequency is tripled; ee 
Wilnthe switen on LoBethe frequency is doubled. Thus, on-USB, a 2738.2 ke 


(456.38 x6) signal appears at the output of T5. On LSB an 1825.5 kc (456.38 x 4) 
output appears at T5. 


Doubler/tripler transformer T5 is connected in a ring with the mechanical 
filter, mixer CR9, and transformer T3 which is tuned to 2281.9 kc. With the 
mode selector in LSB, output from T5 is additively mixed with the lower-side- 
band signal from the filter to produce a lower sideband signal at 2281.9 kc. 
With the mode selector set on USB, the T5 output is subtractively mixed with 
the filter output to generate an upper-sideband signal, stillat 2281.9 kc. Thus, 
the mode selector, by adjusting Q1]3 to either double or triple, determines the 
mode of the sideband signal. Since all of the frequencies involved are derived 
by a single oscillator, no shifting of carrier frequency can occur and no retun- 
ing is necessary when switching sidebands. 
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With the TUNE-OPER switch in TUNE position, a measured amount of carrier 


signal is inserted in the DC load resistor of mixer CR9 for transmitter tune- 
up purposes only. NOTE: Power output measured in the TUNE position with 
a spowerimeter is-not indicative ofithe PEP output of the transmitter. 


The 2281.9 kc upper or lower sideband output from T3 is applied to VFO mixer 
Q7-Q8. Also applied to this mixer is an injection signal which is tunable from 
5456.9 kc to 5706.9 kc. This injection is generated by VFO Q15 and isolated 
from the load by VFO buffer Q14. Tunable IF transformer T6, connected to 
the output of VFO mixer Q7-Q8, tunes the frequency range 3175 through 3425 
kc. This frequency range is the result of subtractively mixing the incoming 
2281.9 ke sideband signal with the VFO injection. Transformer T6 is gang- 
tuned with the VFO and thus is always accurately tuned to the desired frequency. 


The 3175 ke to 3425 kc sideband signal from Q7-Q8 is applied to high-frequency 
mixer Q9-Q10. Also applied to this mixer is an injection from high frequency 
crystal oscillator Q19. The frequency generated by this oscillator may be 7200, 
10475, 17525, or 24625 kc depending upon the position of the bandswitch. Here 
again, the 3175-3425 kc incoming signal is subtractively mixed to produce the 
final output frequency. Output from mixer Q9-Q10 appears across tuner coil 
L2. The resonant frequency of L2 is controlled by a large variable capacitor 
and a special slug which penetrates into the coil an amount depending upon the 
setting of the bandswitch. The large variable capacitor is mechanically linked 
to the bandswitch through a Geneva movement so that rotating the capacitor 
shaft tunes the coil through a limited range bracketing the selected operating 
band. Changing the bandswitch to the next band tunes a limited range bracket- 
ing this band, etc. On 80 meters, the slug is almost fully penetrated into the 
coil and the capacitor is near maximum capacity. On 40 and 20 meters, the 
slug and capacitor are at near mid-range, and on 15 meters the slug is fully 
withdrawn and the capacitor is near minimum. By this unique method of tun- 
ing and bandswitching, the Q and inductance/capacitance ratio of L2 and the 
variable capacitor are near optimum on all bands, and the resonant impedance 
remains essentially constant across the entire tuning range. This tuning is 
ganged with, and duplicated in, antenna coil L3 and driver coil L? which results 
in exciter train tuning with only one control. 


The single-sideband suppressed-carrier final output signal from L2 is applied 
to the grid of transmitter driver V1 where it is amplified, and appears across 
L7. A low-impedance winding on L7 couples the signal to the paralleled grids 
of power amplifier V2 and V3. Neutralization of the power amplifier is accom- 
plished by feeding back a small amount of the output through Cn to the top of 
L7 with the low-impedance winding providing the necessary phase reversal. 


Final output from V2 and V3 is fed to a pi-section network consisting of L9 and 
the PA TUNE and PA LOAD capacitors. A section of the bandswitch adjusts the 
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inductance of LY to the correct value for each band, and also adds fixed amounts 
of capacity to both the PA LOAD and PA TUNE capacitors on 80 meters. 


#oVRECEIVE: FUNCTION 


With the microphone button released, a signal from the antenna is loosely 
coupled from the transmitter pi-section net to the top of L3. Diodes CR14 and 
CR15, across L3 conduct only when extremely strong signals are present and 
do not otherwise affect the circuit. The signal at L3 is coupled to the emitter 
of Ql1 which operates as a common-base amplifier. The amplified signal from 
Qlil is applied to high-frequency mixer Q9-Q10 through L2. With injection from 
Q19, this stage converts the signal to a frequency within the range 3175-3425 
kc. The converted signal is then mixed by Q7 and Q8 to 2281.9 kc with injec- 
tion from the VFO Ql4and Q15. The converted signal is finally mixed by diade 
CR9 to the 456. 38 reference frequency in a manner exactly opposite to that 
described for this stage during the transmit function. Output from the filter 
is then amplified by Q5 and Q6 and coupled through T2 to the ring modulator 
CR3- CR7. 


With BFO injection from the carrier oscillator, the ring modulator now func- 
tions as a detector, and produces an audio output which is applied to the base 
of Q2. Output is taken from the collector and coupled to audio driver Ql]. This 
stage, in turn, drives the audio power amplifier Q20 which increases the sig- 
nal to speaker level. 


The VOLUME control sets the gain of the high-frequency mixer, the 456 kc 
amplifier and, to a small extent, the first audio amplifier, Q2. Other signal 
stages operate at full gain except in the presence of AGC action. 


RF amplifier Qi1 and IF amplifier Q5-Q6 are gain controlled by AGC amplifier 
Q3. An audio signal appearing across the speaker terminal causes Q3 to con- 
duct heavily. The voltage at its collector is normally close to that of the supply, 
+12 volts. When Q3 conducts, however, the collector potential falls rapidly 
and charges the 250-mfd capacitor (connected between collector and the 12- 
volt bus) to some value less than 12 volts. This AGC voltage is connected to 
the emitters of the RF amplifier and the 456 kc amplifier, and as the AGC 
voltage falls toward ground potential, the gains of these stages are reduced 
until the audio output is stabilized. The AGC action is proportioned such that 
the RF amplifier becomes largely cut off in the presence of even moderate 
signals so that following stages are protected from signal overload. If the 
signal fades, causing the audio output to drop, Q3 conducts less and the 250- 
mfd capacitor slowly discharges toward the +1l2-volt potential, causing the 
stages gains to be restored as necessary to maintain the audio level. 
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‘power consumption. A high-voltage winding of T7 is connected to a voltage 
tripler circuit CR17, CR18 and CR19 to supply approximately +450 volts to the 
transmitter tubes and +150 volts to the screen grids of V2 and V3. Another 
small secondary winding is half-wave rectified by CR20 to supply negative bias 
to the transmitter tubes. 


With 117-volt AC operation, T7? is energized by a second primary winding. 
The feedback and collector windings of the transformer are connected essen- 
tially in series and full-wave rectified by the collector-base diodes of Q21 and 
Q22 to provide a high-current +12 volts output. This voltage is used to operate 
the transistorized stages and operate the transmitter tube heaters. The high- 
voltage and bias systems operate as described above. The XMTR switch, in 
this mode of operation is not connected; the transmitter tube heaters are ener- 
gized at all times. 


A special regulator circuit is provided to stabilize the voltage to the VFO, Q14 
and Q15. Regulator Q18 operates as a shunt regulator across the +12 volt bus 
to provide an output of +7.0 volts. The current to the base of Q18 is deter- 
mined by the current flow through zener diode CR10, and since this zener diode 
in itself is not a perfect regulator, the output voltage from Q18 would nor- 
mally vary slightly as the supply voltage changed. To overcome this varia- 
tion, a small variable resistor is inserted in the series-dropping resistor line 

» the regulator transistor. The effect of this variable resistor is to insert an 
additional amount of base current to the transistor to offset the slight change 
that occurs in the zener diode due to supply-voltage changes. Thus, with 
proper adjustment of the resistor, regulation becomes perfect for input supply 
Woltagessot 11.5-to 15.0-volts. 


Dee Pier CONTROL 


The purpose of the PITCH control is to permit slight adjustment in receiver 
frequency with respect to the transmitting frequency. The control may be 
switched in or out as desired. A small silicon diode, CRI11, is connected 
between the "hot'' end of the VFO coil L5 and a voltage divider network which 
may be adjusted to a value between the regulated voltage (+7 volts) and ground. 
The diode is connected so that a reverse bias is applied and therefore appears 
as a small capacitor, the actual value of capacity being variable depending on 
the amount of reverse bias applied. 


The voltage divider network supplying bias to the diode contains, in one leg, 
the DIAL CORRECT potentiometer. This leg is active on both transmit and 
receive. The other leg of the network is divided into two sections, one operat- 
ing on transmit, the other on receive. On transmit, the leg consists of a 470- 
ohm resistor and diode CR12 which is arranged to conduct only on transmit. 
+ receive, the leg consists of either an adjustable resistor (when the PITCH 
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switch is OFF) or the PITCH control (when the PITCH switch is on) and diode 
CR13 which conducts only on receive. 


The overall effect of the PITCH control network is to permit a slight variation 
in VFO frequency on both transmit and receive by the DIAL CORRECT control, 
and a variation on receive only by the PITCH control. The adjustable resistor, 
activated when the PITCH switch is off, is factory set so that the VFO frequency 
on receive is exactly the same as on transmit. 


VI. TROUBLESHOOTING 


The SB-34 transceiver has been carefully aligned and tested at the factory, and 
all adjustments that might become misaligned from the effects of vibration and 
temperature cycling have been securely locked in place. 


Problems that might possibly arise, and their detection and correction, are 
included in the following paragraphs. 


1. CARRIER BALANCE 


The SB-34 is designed to maintain carrier suppression of at least 50 db below 
full output for extended periods of time. If for any reason excessive carrier 
is present, the carrier balance potentiometer on the rear panel should be re- 
adjusted. The most accurate method for doing this requires a fairly sensitive 
vacuum-tube RF voltmeter, such as the Hewlett-Packard HP-410B, or equiva- 
lent, connected across the antenna terminals. With the MIC GAIN control set 
fully counter-clockwise, and the microphone button pressed, the residual 
carrier, as measured by the voltmeter, should be nulled to a value of 0.2 volts 
rms, or less, by use of the carrier balance potentiometer. Check operation 
on both sidebands since there may be a slight difference in carrier between 
the two modes. Any difference should be averaged out by the potentiometer. 
If it is not possible to reduce the carrier to a reading of 0.2 volts with the 
potentiometer alone, remove the set from the cabinet, and readjust the carrier 
balance trimmer (see top-view layout chart). The trimmer and the potentio- 
meter interact somewhat so that several cycles of adjustment may be required. 
Note: T2 adjustment can also affect carrier balance. 


2. LOW TRANSMITTER OUTPUT 


Low transmitter output generally indicates weak tubes. If the off-resonance 
plate current of the power amplifier stage becomes less than 200 ma, as 
indicated on the front-panel meter, either the driver or power amplifier tubes 
may require replacement. If the power amplifier tubes are replaced, re- 
neutralization may be necessary. The neutralizing capacitor (Cn) must be 
adjusted with an insulated alignment tool. Proper neutralization is indicated 
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when maximum output and,minimum plate current occur with the same setting 
Xe the PA TUNE control. The adjustment should be made with the set tuned 
for 15-meter operation. (See Section 10.1 for Neutralizing Method. ) 


3. LOW RECEIVER SENSITIVITY 


Since the receive portion of the transceiver is fully transistorized, no loss in 
sensitivity should be experienced with age. If the receiver seems to be lacking 
in sensitivity, the RF trimmer and slug (see layout charts) may require touch- 
up. Make certain that the transmitter is properly tuned to the antenna before 
making the adjustment. The slug may be reached through the side of the chassis 
and requires a long screwdriver, completely non-metallic. 


Low audio output or distortion may also be traced to leaky or shorted electro- 
lytic capacitors in the audio portion of the receiver or transmitter. These will 
usually cause abnormal voltage readings at the various stages. Refer to the 
voltage chart. 


VII ALIGNMENT 
WARNING 


Dangerous high voltage is present in the equipment whenever the 
unit is turned on. The high-voltage filter capacitors remain charged 
at all times and can cause fatal shock under certain conditions. 
Allow at least five minutes after the unit is turned off for the filter 
capacitors to discharge. Always remove the line plug from the 
outlet when servicing the set. 


1. EQUIPMENT REQUIRED 


For correct alignment, an accurate vacuum-tube RF voltmeter such as the 
Hewlett-Packard HP-410B, a calibrated audio voltmeter, and a well-calibrated 
RF signal generator such as the Measurements Model 65B are required. Do 
not attempt alignment unless accurate equipment is available. 


2. ALIGNMENT PROCEDURES 
NOTE: Refer to layout charts for location of various components and test 


points. Use test probes with caution; an accidental short will usually 
cause permanent damage to transistors. . 


2.1 Carrier Oscillator. Connect the VTVM to the center arm of the carrier- 


balance potentiometer, R25. A reading of 1 volt rms or more indicates correct 
oscillator operation. 
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2.2 Doubler and Doubler/Tripler Alignment. Connect a VTVM to the cathode 
of CR9. A reading of 0.5 to 0.6 volts indicates correct operation. Test with 
USB-LSB switch in both positions. If reading is low, align both slugs of T4 
for maximum output. Switch to USB and align both slugs of T5 for best out- 
put. Switch to LSB and adjust the two X2 ADJUST trimmers for maximum. 
If readings are high, detune the bottom slug of T4 slightly until reading is 
Correct. itonly the LSB reading is Biph, detune one of the XZ ADJUST trim- 
mers slightly. 


2.3 VFO Alignment. Faulty VFO operation is indicated when dial readings 


~ cannot be corrected by the DIAL CORRECT knob, or no receiver operation is 


obtained on any band. Test for VFO oscillation by connecting the VIVM to the 
rear lug of the small 3-gang tuning capacitor. A reading of approximately 1.0 
volt rms is normal. Test the VFO buffer by connecting the VIVM to the col- 
lector of Q14. Adjust the VFO buffer coil 14 for a reading of 0.12 volts rms. 


To adjust the VFO frequency, set the DIAL CORRECT knob with pointer up 
and the PITCH switch to OFF. Tune the receiver toa signal of an accurate; 


_ known frequency (or use 100-kc calibrator) and adjust the VFO trimmer, C-54 


until the signal is zero beat at the correct dial reading. 


Dat a iver Zero Adjustment. Loosely couple the antenna lead of a stable 
full-@ov€rage receiver to 14. Tune the receiver in the range 5.50 - 5.75 mc 
until the VFO Signal is heard. Press the microphone button and accurately 
zero beat the signal on the receiver. Release the microphone button and adjust 
the VFO ZERO potentiometer R58 until the signal is again zero beat. Press the 


button several times and check to see that no detectable shift in VFO frequency 
occurs between receive and transmit. 


NOTE: This adjustment will only hold across the dial if the VFO is properly 
aligned in accordance with paragraph 2. 3 above. 


2.5 Crystal Oscillator Alignment. Connect the VTVM to the emitter of either 
Q9 or Q10. Set the bandswitch to 15 meters. Adjust the slug of L6 for a meter 
reading of 0.25 volts rms. If this reading cannot be obtained, a reading be- 
tween 0.2 and 0.3 volts is satisfactory. Now set the bandswitch to 20 meters 
and adjust the rear crystal trimmer (next to bandswitch) for a meter reading 
of 0.25 volts. Next, set the bandswitch to 40 meters and adjust the center 
trimmer for 0.25 volts. Finally, set the bandswitch to 80 meters and adjust 
the forward trimmer for 0.25 volts. 


2.6 Receive RF Amplifier Alignment. Set the bandswitch to 15 meters and 
adjust pointer to the center of the 15-meter arc. Connect a signal generator 
to the antenna jack J5 and set for operation at 21.35 mc unmodulated. Reduce 
the attenuator as required so that an audio output signal of less than 0.25 volts 
(measured on the rear-panel speaker terminals) is obtained at full volume 
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control setting. Adjust the PA TUNE and PA LOAD controls for maximum 

) lio output. Then adjust the center trimmer C90-B of the large 3-gang capac - 
itor for maximum audio output. Then set the transceiver to receive on 3.80 mc 
and adjust the signal generator to 3.80 mc. Reset PA TUNE and PA LOAD 
controls for maximum audio output. With the attenuator set for an audio out- 
put of less than 0.25 volts, set the bandswitch knob index to a point 1/4" from 
the clockwise edge of the 80-meter arc. Adjust the center slug (L3) on the 
slug rack for maximum audio output. Use ajlong, non-metallic screwdriver 
for this adjustment. 


2.7 Transmitter Bias Adjustment. Key transmitter with no drive, METER 
switch in Ip position. Adjust bias control, located in the upper right corner of 
the tube compartment, for a meter reading of 100 ma. This sets the final 
amplifier bias. r 


2.8 T2 Alignmént. Set the transceiver to transmit on 3.80 mc. Connecta 
» suitable 50-ohm dummy load to the antenna jack J5. Also connect the VTVM 
to the antenna jack. Connect a two-tone test signal into the microphone jack 
Jl and with the microphone button pressed, tune the transmitter controls for 
maximum power output with MIC GAIN control advanced slightly. Then reduce 
the MIC GAIN setting until the output is about 30 volts. Adjust T2 (one slug) 
for maximum output. 
oN, 

Y9 T3 Alignment. With the conditions set up for Step 2. 8, adjust both slugs 

of T3 for maximum output. 


wv 


2.10 T6 Alignment. With the conditions set up for Step 2. 8,. tune the trans- 
ceiver to 3.90 mc. Repeak the bandswitch knob, the PA TUNE control and the 
PA LOAD control for maximum output. Then adjust both slugs of T6 for max- 
imum output. 


2.11 High-Frequency Mixer Alignment and Transmitter Drive Adjustment. 
With the conditions set up as in Step 2.8, set the transceiver to transmit at 
21.35 mc and adjust the transmitter controls for maximum output. Set the 
bandswitch knob to the center of the 15-meter arc. With the MIC GAIN control 
set for an output of about 45.0 volts, adjust the forward trimmer, C90-A, of 
the large 3-gang capacitor for maximum output. Also adjust the rear trim- 
mer, C90-C, for maximum output. If a large change in this trimmer is noted, 
it may be necessary to re-neutralize the power amplifier. 


2.12 Transmitter Final Amplifier Neutralization. With conditions set up as 
outlined in Step 2.8, advance the MIC GAIN control until flat-topping occurs. 
Adjust the neutralizing capacitor C86 until maximum output and minimum plate 
current occur at the same setting of the PA TUNE control. There is some 
interaction between the neutralizing capacitor C86 and the drive trimmer C90C; 
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therefore C90C (rearmost trimmer) should be adjusted for maximum output 
per Step 2.11 before attempting to adjust the neutralizing capacitor. 


2.13 Now set the transceiver to transmit at 3.80 mc and adjust controls for 
maximum output. Set the MIC GAIN control for about 30-volts output. Set the 
bandswitch knob index at a point 1/4'' from the clockwise edge of the 80-meter 
arc. Adjust the front slug (L2) of the slug rack for maximum output. Also 
adjust the rear slug for maximum output. 


2.14 Finally, set the transceiver to transmit at.7.20 mc and adjust controls 
for maximum output, release the microphone button and see that maximum re- 
ceiver noise occurs at the same setting of the bandswitch knob as transmitter 
maximum output. If not, adjust the rear slug (L7) very slightly until the two 
settings are very nearly the same. Check 80-meter operation again and see 
that the bandswitch knob settings for maximum receiver noise and transmitter 
output are very nearly the same. 


2.15 L10 Alignment. This adjustment reduces the spurious radiation ofa 
Signal at 24, 625 kc, the frequency of the crystal oscillator when operating on 
15 meters. Set for transmit on 21.35 me and adjust for maximum transmitter 
output. Then set the MIC GAIN control fully counter-clockwise and adjust the 
VTVM to read the residual output signal. Slowly turn the PA: TUNE control 
clockwise until a small peak shows on the VIVM. Adjust the slug of L10 for 
minimum reading. The final reading should be less than 1.0 volt rms. Return 
the PA TUNE control to the setting for maximum 15-meter output. 


2.16 Carrier Balance. After completing Step 2.15, again reduce the MIC 
GAIN setting to zero. Alternately adjust the Carrier Balance potentiometer 
R25 and the Carrier Balance trimmer C23 for minimum output. It should be 
possible to null the carrier toa VITVM reading of less than 0:2 volt with the 
USB-LSB switch in either position. This completes the alignment procedure. 
Incorrect adjustment of ITZ can affect carrier balance. 


2.17 Voltage Regulator Adjustment. R42, the voltage regulator adjustment, 
has been carefully set at the factory and should not normally be adjusted in the 
field. If replacement of either Q18 or CR10 necessitates re-adjustment, the 
following procedure should be used. 


Note: In addition to the test equipment listed on the preceeding page, a variac 
will be required for accurate voltage regulator adjustment. 


Tune the receiver to a calibrator signal or other stable source. Vary the AC 
input line voltage between 100 and 120 volts while adjusting R42 for a steady 
signal. The voltage regulator is properly adjusted when the signal stability 
is unaffected by the line voltage fluctuations. 
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When the VOLUME control approaches the fully clockwise position, diode CRI, 
connected to the base of Q3, begins to limit the amount of audio applied for AGC 
action. With this occuring, more audio output is produced for a given amount 
of AGC. Finally, with the volume control fully clockwise, the base of Q3 is 
clamped off and full audio output is produced. 


Diode CR2, in the collector of Q3, conducts when the unit is switched to trans- 
mit. This conduction charges the 250 mfd capacitor to the 12-volt potential so 
that when the set is switched back to receive, full receiver gain is instantly 
available. 


2.4 KiyING,GIRCUIT 


Two transistors, Q16 and Q17, perform the functions necessary to switch the 
transceiver from receive to transmit, thus eliminating the conventional relay. 
The base of Q16 is coupled through a current limiting resistor to the cathode 
of driver tube V1. With the microphone button released, V1 draws no cathode 
current and its cathode is at ground potential. | Q16, therefore, is cut off and 
the potential at its collector is +12 volts. This potential is supplied to the con- 
trol line that requires +12 volts on receive. Also, the collector potential’at 
Q16 is applied to the base of Q17 causing this transistor to conduct io satura- 
tion. Jts collector potential, thereforegms essentially grounded: The-control 
line requiring ground potential on receive is connected to the collecter of QI7. 


When the microphone button is pressed, the high negative bias on driver tube 


V1 is removed and the stage conducts. The cathode potential of V1 rises to 
approximately +6 volts and, with this voltage applied to the base, transistor 
Q16 conducts to saturation. The control line that was +12 volts on receive is 
now at ground potential. In addition, since the potential on the base of QI7 is 
removed, this stage cuts off and the control line that was grounded on receive 
is now +12 volts. f : 


4. POWER SUPPLY 


The SB-34 contains a power supply designed to operate from either 117-volts 
AC or 12-volts DC (negative ground). Inserting the appropriate power cord 
into the rear-panel receptacle makes the necessary connections to operate the 
supply in either mode. 


With DC operation, transistors Q21 and Q22 are connected as a common-emit- 
ter power oscillator. Starting bias for this oscillator is obtained from a small 
resistor and the heater current of driver tube Vl. All of the transmitter-tube 
heaters and input voltage to the oscillator are applied through the XMTR switch 
so that the receiver portion of the transceiver may be operated with reduced 
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3.2 PRELIMINARY CHECKOUT 


Control settings: VG) Ue ama = a om i wink oo Fully CCW 
Pitch Switch------------ Off 
Pitch Control----------- Center of Range 
Dial Correct------------ Center of Range 
Mic Gain=—-~-—-<-—se-s2<— Fully CCW 
PA Load----------------- Fully CCW 
PA Tune@----------------- Fully CCW 
USB /LSB--------- nnn nn nn USB 
Tune/Operate Sw--------- Operate 
Meter Switch------------ ip 


Plug unit in to variac and apply power - adjust variac to 120 vac. 


‘fer 
2. Turn volume control on. Total line current should not exceed .7 amp. 

3. Advance colume control to full CW. Adjust bandswitch for a noise peak 
on 40 meter band. 

4, Connect dummy load, scope, VTVM, and two tone test signal. 

5. Key the transmitter 

6. Advance mic gain halfway and tune transmitter as described in ''Operation'! 
section. 

7. This completes the preliminary checkout. 

ee + 

1) If total line current exceeds .7 amps, a short circuit probably exists. 
See trouble shooting chart "Excessive Line Current''. If no short exists, 
check. to see that the transmitter is not being keyed by either front panel 
controls, grounded - 70V line, or faulty keyers. 

2) If no noise peak is obtainable, see trouble shooting chart ''No Noise 
Peak'', The audio curcuit may be quickly checked by placing one finger 
on the base of Q-2 and briefly touching your other hand to the collector 
of Q-20 (audio power amp). A loud squeal will result if the circuit is 
operating. 

3) If the transmitter fails to key, refer to the trouble shooting chart 
"Transmitter Will Not Key'', A meter indication of 100 ma will indicate 
proper idle current of the PA Tubes. 

4) If the plate current can not be peaked by the exciter tune or no Increase 
is evident as mic gain is advanced, refer to trouble shooting chart. If 
the receiver has already been checked and is operating properly, the 
possibility of faulty oscillators may be eliminated. The voltages in the 
trouble shooting chart are approximate and are measured with bandswitch 
control on receive noise peak. 

5) Once the preliminary checkout has been completed, it may be assumed that 


the unit has been cleared of any Basic troubles. Specific troubles will 
be covered as the alignment procedure is performed. It _is recommended 


that the receiver alignment ‘is performed first even if the complaint_is 


in the transmitter. This will insure correct adjustment of the various 
injection oscillators and if transformers which Is necessary for proper 


transmitter alignment. 


Canpiaint 
or 


Syms tom 


Excessive Line 
Current 


No Noise Peak 


wr 


No noise peak 
on one Band 


Transmitter 
will not key 


Transmitter Keys 
but will not 
tune 


3.2,2 TFROVGLESUITING GUIDE 


Probable Cause 


B+ short-Check to see that HV 
Test point is 50 kQ 
ian 10 seconds 

Power inverter short 


456 OSC-Testpoint (1) should be 
at least 1.0 volts rms 


Doubler-Doubler/Tripler-Test 
point (2) should be at least 
-5 volts 4 


VFO-Test point (3) should 
be at least .12 volts 


HF OSC - Testpoint (4) should 
be at least .2 Volts 


Keyers open-Test points (5) & 
(6) should be: (5) .2 VDC or less 
(6) 12 VOC Minimum .~ 


Shorted Mixer Transistor 
Shorted 456 amp. 
Defective audio ckt 


on the applicable Band Tp(4) 


Defective Keyer 


Vi not conducting/70V Line not 


grounded 
No Bt to V-1 


No RF Drive 


TP2102 


MIC amp inoperat ive-check for a 
change from 0-.2 VAC as mic gain 
is rotated from min, to max, 
Tease 


i56 kc amp inoperative-check for a 
change from 0-2 vac as mic gain is 


rotated from min. to max. 


ae 


Component 


Q 21, Q22-C67,C68 
YAtraQab2 
Check alignment, 


Q-13, CR 8 


Q15, Ql4 
L-4 Misaligned 


Q19, L6 misalign- 


ed. Poor ground on 
pc Board 


Q 16, Q 17 


O77 087.09; 
Q10 


Q5, 6 


DeseQ) 2020 
(Q-4 shorted) 


No High Freq. oscillator injection 


V2 NS Seay 5 
Alignment of C80, 
C81, C82 or L6 


Q 16 
Vat 
Microphone 
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Transmitter keys, but 
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VFO Mixer inop - Check for a 
change from 0-.25 vac as mic gain 
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Tews. 
HF Mixer inoperative-Check for a 
change from .2 to 1.8 vée as mic 


gain is rotated from min, to max. Ono 

TP 14; 

Driver inoperative -set mic gain V 1, c-90C, 
control for max-Check for up to L 7, LI4 
15 vac R-F 


OutPut Connector + 

PA ckt inoperative with mic gain W2=V3,1C78, 
set at max. check for up to 54 C7OMLIF'S? 
VAC R-F 
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3.3 JALiGNmENT SECTION 


if, in following this procedure, a specified voltage can not be obtained or 

a condition satisfied, refer to that section of the ''Alignment Trouble Shoot- 
ing Chart'' which corresponds to the number preceeding the alignment step. 
Check to see that the controls are set as follows: 


VOl ume --- -- eee nn eee nnn nn enn ener ene Fully ctw 

Pitch Swi tCh------------------------ Of f 

Pitch Control ------<---------------- Center of Range 
Dial Correct ------ee een nn enn - nee - Center of Range 
Mic Gai nen---n nen n meee nnn n nnn nn ---- Fully CCW 

PA Load -------- ene enn nnn nnn n nnn ne -- Fully cCW 

PA TUNn@-- 9m nnn nnn nnn nnn nn nn enn nnn--- Fully CCW 
USB/LSB Swi tch-----------<---------- USB 

Cal Swi tche-----cee nnn n nn nen nnn -- Cal 

XMCr SWI tChew ene w ew ee wenn nnwecnecee= xmtr 

Tune/Oper=------ ne een nnn n nnn nn---- Oper 

Meter Swi tch---ccsere nna n ne nnnn=- ip 


Set internal adjustments for the following positions only if previous align- 
ment has been attempted or the unit has been tampered with: 


Bias pot (R-8L) - Fully CCW (Located inside PA cavity) 

Regulator control (R#42) - Center of range (Located on left rail) 

Receiver zero pot (R-58) - Center of Range (Under chassis below VFO Board) 
Neutralizing cap (C-86) - Screw end to be 5/8'' from mounting surface 
Tuner slug screws - Screw end 1/8'' from edge of rack 

24 mc trap (L-10) - Slug even with edge of terminal ring 


3.3.1 PROCEGURE 


3.3.1.0 VOLTAGE TESTS - Turn volume control to ON. 
3.3.1.1] Measure voltage at Red Bus on Tuner Board. With input» voltage, 
set at-120 volts, 
Red Bus voltage shall be tl vee aiaimum. 
Measure voltage at Gray Bus on Tuner Board. Skall be 1] vde minimum. 


Measure voltage at Blue Bus on Tuner Board. Shall be 0.2 vec max inun. - 
Measure voltage at Purple Lead on Tuner Board. Shall be -70 v min mim. 
Measure voltage on Plates of PA Tubes. Shall be 480 vde miairum. 


a” @€8 = @e @€ 
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3.3.2.0 RECEIVER ALIGNMENT - VTVM refers to HP-4i0B using R-F probe. 

3.3.2.1 Connect VIVM to TP 1 (center of carrier baiance. pot). Voltage shall 
be 1. volt minimum. 

3.3.2.2 Connect VTVM to collector of Q-13. Align both slugs of T4 for 
maximum reading. Make sure that slugs are on ‘outside of coils. 

3.3.2.3 Connect VIVA to TP 2 (iF Board). With USB/LSB switcn in JUS8 position, 

align, both slugs to T-5 for maximum reading. Then switch to LSB and 

align both mica compression trimmers (C32 2 C33) for maximum output. 

lf the reading with the switch in LSB exceeds .5 volts, screw the 

bottom slug of T-4 into the coil .- until a reacing of .5 volts is 

ontained. Place switch in USB position and note the reading. If 

this read:ng is less than .6 volts, screw the bottom slug of T-4 out 

of the coil until .6 volts is obtained... Switch to LSB and adjust C-33 

until a reading of .5 volts is obtained. if Stw—esé reading exceeas 
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.6 volts, screw the top slug of T-5 out of the coil until .6 volts is obtained. 
(If this adjustment I's required, retune the mica compression trimmers with the 
switch in LSB, for maximum output). Final output voltages should be .6 volts 
for USB and 5 volts for LSB. 


3e3e2.4 


3.3.2.5 


3.3.26 


3.3.2.7 


lbs era 


3.3.2.9 


3.3.2.10 


4 


Set the tuning dial to 7.15 mc (40 meters). Connect the VTVM to the . 
rear stator lug of the small 3 gang capacitor (C48-C). A reading of 
.5 to .8 volts indicates correct VFO operation. 


Conne@ the VTVM to the rear inboard lug of L-4 (TP 3). Screw L-4 
slug to the clock-wise limit and then counter-clock-wise until a 
reading of .12 volts is obtained. 


NOTE: In.units with chassis # 12 or below, this reading may 
only decrease to .4 volts. 


Loosely couple the antenna of monitor receiver to the VFO output. 
(Recommend clamping alligator clip over C-43). Check to see that 
dial reading of unit under test reads between 7.15 and 7.2. Adjust 
the monitor receiver until a beat note is heard (approximately 200 cps). 
Vary the line input variac between 95-120 vac. Adjust the regulator 
control (R-42) so that the beat note remains the same as the variac 
is swung from 95-120 vac. 


Put the set in tune position. If the beat note changes, adjust the 
monitor receiver as required to return it to 200 cps. Check to see 
that the pitch switch is off. Unkey the transmitter and adjust the 
receiver zero pot (R-59) unt i TtHeleat’ note is the same as with the 
transmitter keyed. Key and unkey the transmitter several times to 
assure that beat note remains the same, 


With the transmitter unkeyed, turn the pitch on. See that the pitch 
control will vary the beat note at least 300 cps above and below the 
note obtained with the transmitter keyed. Turn off pitch switch. 


With the transmitter keyed, test the dial correct control. It should 
be possible to vary the beat note at least 1500 cycles above and below 
the note obtained with the dial correct knob centered. Remove the 
monitor receiver hookup, Unkey the transmitter. 


Connect VTVM to TP 4 on the high frequency oscillator board. Turn 
the bandswitch to 15 meters. Adjust coil slug (L-6) for a meter 
reading of .24 volts. (NOTE: The slug will usually tune out of the 
coil for this reading in units with chassis numbered 20 and above - 


_refer to modification section). Turn the bandswitch to 20m and 


Se tetas 
Jou e ee 


ot Way ae te 


back to 15m several times to make sure that the Bee Lol starts 
reliably... 


Turn the bandswitch to 20 meters and adjust C-80 trimmer (located 
In PA cavity) for a reading of .24 volts. 


Turn the bandswitch to 40 meters and adjust C-81 for a reading of 
.24 volts. 

Turn the bandswitch to 80 meters and adjust C-82 for .24 volts. Check 
to see that the oscillator starts reliably on all bands and that 
output on all bands is .24 volts. Remove the VTVM leads. 
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I44 Connect the signal genarator leads to th2 antenna jack and an AC 
voltmeter to the external speaker terminals on the rear pure!, 
Set the bandswitcn knob to the center of tke j5 meter arc, Ser | 
the tuning dial to 21.30 mc. Tune the Signal generator (witm mod- 
uletion off) mear 21.30 me until a beat note is heard. Acjust signal 
generator éttensctor for an audio out; ut meter reading of .z volts 
or less with volume control fully clock-wise. Adjust the Pe tune 
and PA load controls for maximum audio output. Peak the front and 
center trimmers on the large 3 gang capacitor (C 90 A &-B) tcr: 
maximur, Output. Keduce the generator output as required 10 keep 
audio meter reading below .2 vac. Tune both slugs of T-3 and T-6 
and the single slug of T-2 for maximum output, Final audic sutput 
shall ke 1 volt for an input of | microvoli. If the required 
sensitivity is achieved, proceed to 3.3.2.15. 


NOTE: The followlng readings are approximate and should be used 
only as a general guide in locating a weak stage. The generator 
used had 50 OHMS cutput and a .03 MFD !solating capacitor en the 
sigral Input line. } 


oe 


3.3.2.14,1 Cornect signal generator to the base of Q-6. Adjust generator 
around 456 ke until a beat note !s heard. With 15 microvolts 
= 30% Irput at this point, .5 volts audio should appear at the 
speaker Output. 


cts eS 14,2 Ccanect s! tgnal generator to the base of Q-8, Adjust genzrator 
. betweer 3175 ke and 3425 ke unti!} a beat note is heard. With 7.5 
‘ microvolts = 40% input, .5 volts audio should appear at the speaker 
‘output terminals. 


3.3.2.14.3 Connect signal generator to the base of Q- 10. Adjust generator 
ce diai fresuency unti} a beat acte Is heard. With 1.1 microvoits, 
t hoy Inout, } volt should appea* at the sea ay output terminals, 


3.3.2.14.4 Connect sigral generator to anterns Input jack. Adjust generstor 
to diaj "raguency uatli a beat net2 ts heard, With | microvolt 
‘Snout. 1 volt should appear at speaker output terminels. 


3.3.2.15 set tandswlitcn to 80 meters with tadax 1/8 trom the clock-wiss 
edge of ihe 80 wieter arc, Set the tuning diel to 3.80 mc. Adjust 
the sigse!} gererator near 3.8 mc until a beat anole is heurd. Reduce 
abtanuatoe as required to keep audio down to ,2 volis. Adjust the 
center’ avd Froat siugs on the tuner board (i-2 and 1-3) for maximum 
Aulto oul'put. Adjust PA load and PA tune controls for maximum 
Ouipui. Firat audio outPus, shal} be 1.5 volts for <n input 
H miePuvae, 


3.3.2.16 tUneck 40 meter recefiver operations by tuniag set and signal gererator 
) 49 7,40 me and e¢justing bandswitci,, FA load and FA tune contcels 
t fur miei output. Final audio output shall be | volt tor aa 
input vv i. microvolt. ~ 


3.3.2.17 Check 20 weter receiver operation by tuaing set and signal geaerator 
tu 4,2 me sid aajusting bandswiicn, PA loud ane PA tune controls 
for “se tuan output. Float audio cucput shali be 1.5 volts for an 
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2.3.2.18 This completes receiver alignment. Remove signal generator and audio 


C) output meter leads, 


«3.3.3.0 TRANSMITTER ALIGNMENT - Readings taken with HP-41 0B 


3.3.3.1 Connect dummy load to antenna jack. Connect VTVM across antenna jack. 
Adjust scope for clean two-tone output @ .015 volts. Set frequency 
to 21.30 mc. Set bandswitch to 15 meters and eb to the Poe 
of maximum receiver noise. hora 


3.3.3.2 Key the transmitter. With the mic ‘gain control fully CCW, adjust the 
bias pot (R-81) for a total line current of }. zs amps (plate current 
meter should read between |. and 1.5). 
RD aes ; 
3.3.3.3 Advance the mic gain control to mid scale, set PA tune CCW, and _ 
a adjust the rear trimmer on the large 3 gang capacitor (C- 40c) for 
; _ maximum front panel meter reading. If the scope pattern shows 
_ Signs of self oscillation at this point, adjust the alee IAAL 


capacitor (C-86) as required to-prevent it. 


3.3.3.4 Adjust the PA tune and PA load coneralal for mace transmitter output, 
and advance the MIC gain control as required to keep the transmitter 
scope pattern at the point of flat topping. (NOTE: always approach 
PA resonance from the CCW position. The output obtained at the 
extreme CW position of the PA tune control is incorrect]. If signs 
of instability show, readjust the neutralizing cap as required. 

: Adjust slightly the front trimmer of the- large 3 gang capacitor (C-90A) 

&. for maximum output. After the above mentioned adjustments have — 

. been completed, with the mic gain set just at the point of flat- 

' topping, the VTVM shall read at least 45 volts rms with 120 volts 

Vine voltage, If the required output is achieved, proceed to.3.3.3.5. 


NOTE: The following readings are approximate, Keep in mind that 
a lower than average reading from a particular stage may be 
compensated for if the following stages have higher than 
average gain, Tune transmitter for maximum output, then 
rotate PA tune fully CCW before taking readings. Don*t: 
leave transmitter keyed In this condition for more than 30 


seconds. 


3. 3.3.4.1 With the transmitter keyed, check for 26 volts AC z how at TP 10. 
If this reading is obtained, adjust: mic a control so that TP-10 
Is .2 volts and go to 3, 3. 3.4.2 , | | 


ie Connect VTVM to TP i (Filter Input). Check for ] 9 volts AC = 20%, 
£.3.3.4,3 Connect VTVM to TP 12, Check ioe .26 volts ‘AC t 30%. 


3.3.3.4.4 peBReC Eas to TP 13. (Driver tube grid). Check for 1.9 volts 
F = 157 M 


3.3.3.4.5 Connect VTVM to TP 14 (PA tube Input). Check for 15.5 volts 
Pee RE Se 1Sh 


© .4.6 Connect VTVM across output connector. Voltage should be at least 
4S volts RF. . 
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3.3.3.8 


3.3.3.9 


3.3.3.10 


3.3.3.1] 


TY RS Me OATS 

Tues tne mic QaAlN ConTROL fully counter-clockwise and adjust the 
PA tune control clockwise until a peak occurs on the VTVM. Then 
adjust L-10 (24 mc trap) for minimum VTVM reading, This reading 
should be 2.0 volts or less. 


Return the PA tune control to previous setting and tune transmitter 
to the point of flat-topping. Adjust neutralizing capacitor C 86 
until maximum output and minimum plate current occur at the same 
setting of the PA tune control. In order to determine the correct 
direction in which to turn the neutralizing capacitor, the following 
test may be made: Dip the plate current. Then rotate the PA tune 
control In the direction which produces maximum VTVM reading. If 
this direction ts clockwise, the neutralizing capacitor must also 
be rotated clockwise. : 


Turn the mic gain control fully counter-clockwise and adjust the 
carrier balance pot R-25 and trimmer capacitor C23 for minimum VTVM 
reading. The final reading should be .4 volts or less with the 
USB/LSB switch In elther position. 


Set the Bandswitch knob to 40 meters on receive noise peak. Set 
the tuning dial to 7.075 mc. Advance the mic gain to mid scale, 
and adjust the rear slug on the slug rack for maximum VTVM reading. 
Adjust the PA tune and PA load controls for maximum VTVM 

reading advancing the MIC gain control as required to keep the 
scope pattern at the point of flat-topping. After completing the 
above adjustments, with the MIC gain control advanced to the point 
of flat-topping, the VTVM reading shall be at least 54 volts with 


120 volts line voltage. 


Test 80 meter operation by adjusting the bandswitch knob on solse 
peak and PA TUNE and PA LOAD controls for maximum output at 

3.8 mc. The bandswitch knob setting must coincide very closely 
with the setting that produces maximum receiver noise. If necessary, 
a compromise rear-slug setting must be made to provide good 

receiver sensitivity and transmitter drive at the same setting of the 
bandswitch knob on both 40 and 80 meters. After completing the 
adjustments, with the MIC GAIN control advanced to the point of 
flat=-topping, the VTVM rsading on 80 meters shall be at least 50 
volts with 120 volts line voltage. : 


Test 20 meter operation by adjusting the bandswitch knob for 

maximum drive and the PA LOAD and PA TUNE controls for 

maximum output at 14.25 mc. The bandswitch knob setting must 

coincide very closely with the setting that produces maximum 

recefver noise. With the PA TUNE and PA LOAD controls adjusted 

for maximum output, there shall be no signs of transmitter instability. 
Readjust the neutralizer as required 6n 20 meters to obtain stable 
operation and a clean two-tone pattern on the scope, Transmitter 
output with 120 volts line voltage and the MIC GAIN control set at 

the point of flat-topping shall be 54 volts minimum on 20 meters. 


Test to see that transmitter output is equai with the USB/LSB switch 
in either position. Test oper ation of the TUNE/OPER switch by 
turning the microphone test plug switch off and setting the TUNE/OPER 
switch to TUNE. The scope pattern should be a solid bar with output 
essentially equal to that obtained with a two tone test signal. 
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3.3.3.13 


© in 
6400 


3.3.4.0 


3.3.4.1 


Measure voltage at linear amp receptacle on rear panel TP 15. 
Voltage should be approximately 12 volts DC when the transmitter 
is keyed. 12 


Attach the 100 ke crystal calibrator to the rear panel receptacle. 
Place the USB/LSB in USB. Check to see that the pitch switch is 
OFF and the dial correct is in the center of its range. Turn the 
cal switch to ON. Set the band switch to 15 meters and adjust 

for maximum noise. Set frequency below 21.20 mc. Rotate the fre- 
quency dial toward 21.20 mc. A beat note should be heard near 
21.20 and should zero on the frequency dial mark for that frequency, 
Adjust C-54 until this result is obtained. Advance dial and listen 
for the next beat note at 21.30 and 21.40. Do not readjust C-54. 
Check 20M, 40M and 80M 100 ke points. 


Connect unit to 14.6 volt DC source with proper power cord. See 
that receiver operation is normal. Turn the ''xmtr switch!’ to ON, 
The power inverter should start and tube filiaments should come on. 
A buzz from the speaker is normal when the inverter isroparating. 


Test the transmitter operation. The output should be essentially 
the same as with AC operation. 14.6 volts line input should be 
measured at the set when making transmitter power measurements In 
DC operation. 
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9 3.4 ALIGNMENT TROUBLE SHOOTING CHART 


Unable to obtain 
requirement at ~- 


pees COD Se | Check 


a She ee Oy 4 indicates Faulty keyer Q 16 
cE TAPS. Indicates Faulty keyer Q 17 
3.3.1.4 Indicates fmproper bias voltage yng Bias supply, 
shorted tubes 
is Pa Indicates faulty B + supply 
2 Pe By ee Insufficient output from 456 kc osc. O12,-Y1 
SPs Be Pr: No reading indicates faulty doubler CR-8,T-4 
Q-13 > 
3.3.2.3 Unable to obtain correct readings T-5, Q-13_ 
3.3.2.4 IF reading exceeds 1. volt, change Q-15 
3.3.2.6 Unable to obtain flat beat note & CR-10,Q-18 
5 Pe oy Unable to obtain flat beat between. 
; TX & RX *  CR-12,CR-13 
3.3.2.8 Pitch control limited range or inoperative CR-11,S-3 
R-59 
Sdebed Dial correct limited range or Itnoperative CR-11,R-60 
3.3.2.10 Crystal osc inoperative or low output Poor. ground 
on PC Board 
Q19,¥5,L6 
Le Pe 20 meter injection low or inoperative Y4 
CE tr ey ah rise 40 meter injection low or inoperative Y3 
3.3.2.13 80 meter injection low or inoperative Y2 
) 3.3.2.14 Sensitivity low 
3.3.2.14.1 Insufficient gain in 456 amp or audio Q6,Q2,Q1, 
ckts. Note: to check agc circuit, remove Q20,C16, 
Q-3 and note output meter. If the reading €10,03,C2, 
increases, fault Is in the age circuit c8 
3.3.2.14,2 Insufficient conversion gain Q8,7T6,T3, 
" CR 9 
.3.3.2.14.3 Insufficient conversion gain Q10,Q11, 
. L2, T6 
3.3.2.14.4 Insufficient RF amplification Ql1,c 3 
: CR 14,15 
3.3.2.15-2.17 IF readings cannot be -obtained, recheck cag 
Sededee PA Idle current low V-2 9-3 
3.3.3.3 Unit won't neutral ize-Check to see that C 86, V2,V3 
driver tube shield is making good ground 
3.3.3.4.1 Check for adequate two-tone Input Q4, Mod#6, 
Should be .015 volts. C10,C6,C18 
-3.3.3.4.2 456 amp weak Q5, T2 
3.3.3.4.3 Insufficient conversion gain ETL 
3.3.3.4.4 Insufficient conversion gain from HF. Q9,Q10,Q11, 
mixer or shorted QI], Q10 Vibes ton 
. C90 A&B 
csi ey ares Insufficient Drive from V1 ar C90C 
7 
3.3.3.4.6 Low output V2,V3, 
Note: B+ should not go below 350 volts output 
DC measured at the high voltage test Circuits, 
Low B+ 


_ pofmt under full load 
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Unable to obtain 
requirement at 


3.4 ALIGNMENT TROUBLE SHOOTING CHART 


(Cont inued) 


step # Check 


3.3.3.5 
Ces BP 


3.3.3.7 


ae. 36h) 


3.3.3.12 
i ios aL. 


3.3.4.0 


If a sharp dip cannot be obtained, replace 
L-10 or C-65. If dip is not low enough, 
try to neutralize first. 


Insufficient control from C86. Check C86,C90C 
first to see that driver tube shield Is Tuning, 
making a good ground. V2, V3 


Excessive residual carrier. Any 

Stage producing noise sufficient to 
modulate the final amp will cause this 
reading to be higher than specified. Be 
sure that no audio is leaking into the 
unit while this measurement is being made, 
If no dip can be obtained with the carrier 
balance pot, change all the diodes in the 
balanced modulator 


No indication in tune Faulty tune 
switch,C13 
open 
Continuous output Q23 shorted 
Dial non linear on one band. Bend rear rotor 


plate on C48 
accordingly. 
20, 40 or 80 doesn't fall within Adjust appropriate 
limits crystal trimmer 
or replace crystal. 


Inverter won't start 021, Q22, C67 
c68, T7 
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Symbol 


Ql 
Q2 
Q3 
Q4 
Q5 
Q6 


. 98 


Q9 

Qlo 
Q11 
Q12 
Q13 
Qi4 
QIs 
Q16 
QI7 
Qlg 
Q19 
Q20 
Q21 
Q22 
Q23 


Type No. 


2N286 


2N243 | 
2N3638 
2N3642 
2N3638 
2N2672 
2N2672 
2N2672 
2N2672 
2N2672 
2N2495 
2N2672 
2N2672 
2N2672 
2N2672 
2N706 

2N3642 
2N 3642. 
2N2926 
2N2672 
9/2N301 
2N443 

2N443 

2N2926 


3.5 TRANSISTOR VOLTAGES 


Base Emitter Collector 
10.7- Wel 0 — 
10.3 - 11.0- 779 

) 0 - 0) (ia Boon 
10.7 11.5 8.1— 

Lael 12.4 | 0 — 
10.3 10.6 Ce 
11.6 11.9 o— 
11.0- HVe3 0— 
1285 12.8 0 = 
1220 F242 0o-< 
Wf 12.0 0 — 
10.5- Lost “lt Cosmas, 
12.8 12:6 0 — 

552 595 0 

1,43 0.8 5.8- 
-1,.02 0 bas. )a= 

94 0 Las 

.58 . PEA 
11.6 10.5 8) 
10.4 1037 .63 
14.5 12.8 10.0.°AC 
14.5 12.8 10.0..AC 
13.6 Se PARAS : 


Measurements taken with 20,000 ohms-per-volt meter, no signal 
set powered from 120 volt AC. 

* Volume control full clockwise. 

ve On 20 m band 
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Measured 


Receive 


* Receive 


- Recéive* 
Transmit 
Transmit 
Receive 
Transmit 
Receive 
Transmit 
Receive 
Receive 
Receive 
Receive 
Receive 

. Receive 
Receive 
Receive 
Receive 
Receive 
Receive 
Receive 
Receive 


> Transmit 
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Type No. - Base Collector Measured in 
Ql _2N2431 TOME Receive * 
Q2 _2N3638 1Oy3 [ela Receive * 
Q3 2N3642 0 0 Receive * 
Q4 2N 3638 TOR Lig Transmit 
Q5 2N2672 Nd pn 12.4 Transmit 
Q6 2N2672 LOn6 LOAG Receive 

Aer! 2N2672 ita eats) Dlie9 Transmit 
Q8 2N2672 by TERR) UPe3 Receive 
Q9 | 2N2672 V2e.5 248 Transmit 
Q10;’ i] 2N2495, has T2342 Receive 
it i 2N2672 Wide? 1240 Receive 
Ol2 2N2672 LORS Loyal Receive 
eS ee ZNZONEe 12.8 1236 Receive 
Q14. Af 2N2672 be 2. 55) Receive 
Q15¥% 2N 3564 43 0.8 Receive 
Q16 2N3642 -1,02 Receive 
Oly 2N3642 94 Receive 
Q18: 2N2926 58 Receive 
Q19 2N2672 LTR6 Receive ** 

@ | 220 2N2869/2N301 10.4 Receive 

af Oa Goyer | 2N443 14.5 Receive 

ubhepe: 2N 4A same TAs Receive 
923 2N2926 3.6 Transmit 


Measurements taken with 20,000 ohms-per-volt meter, no signal input, 
set powered from 117-volt AC. 

Volume control full clockwise. 
*%* On 20 m band 


Bt ay (Orbs) beer tO 


PePN NAT MBER 


Notes: 

1. 6V.D.C. between filament pins 4 & 5 of V2 & V3. V1 filament pins 4, 
Seanad. 6. 

2. .All measurements made with 120 V.A.C. input, microphone button de- 
pressed. 
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Symbol 


Vit 
Vids 5 


yi 
12 
Y3 
nee 
YS 


LIUV= Aas 1aee 
290-7215P1 


394-7189P1 
394-7185P1 
394-7186Pl1 
394-7187Pl 
394-1638 PI 


7267-5005G1 
7267-7012P1 
7267-7013F1 
7267-1065P1 
7267-1045P]1 
7267-1027P1 
7267-1028P1 
7267-1047G1 
7250-1 021G 1 
7267-1042P1 
Polat eet 
231-7192P4 
231-7196P2 
PETETIOI 2 
'369-7174Pl1 
7267-1026P1 
7267-1035Pl 
7267-i063P1 
7267-1062P1 
7267-1064P1 
386-7193P1 
386-7194Pl 
282-7196P1 
282-7194P2 


297-7182P1 

7#251-1062P2 
7267-1038P1 
7251-1024P1 
7251-=1026P 1 
7267-1041Pl 
7267-5016G2 


TUBES 


IZDOT 
6GB5 


CRYSTALS 


456. 38Kc 

1200Ke (SUmmeter) 
10475Kce (40 meter) 
L152 5Ke (20 eter) 
24625Ke (15 meter) 


MISCELLANEOUS 


Cabinet, complete w/handle 

Gable,.DC; W-70 

Cable, AC, W-71 

Glamp, Mech. Filter 

Dial, Frequency 

Dial, Bezel 

Dial, Window 

Geneva Wheel! assembly 

Geneva Plate assembly 

Grill, speaker 

Handle, w/mounting clips 

Knob, small round 

Knob, large round, tuning 

Knob, pointer, bandswitch 

Mechanical Filter 

Panel, Front overlay 

Shaft, extension for C76 

Shield, top 

Shield, bottom 

Shield, VFO board 

Socket, transistor, small 

Socket, transistor, power 

Socket, tube V-1 

Socket, tube V-2-3 

Tuner Slug Assembly Parts 
Ferrite slug (L-2-3-7) 
Slug connecting rod, nylon 
Yoke, wire 
Yoke Keeper, wire 
Yoke attachment bracket 

Vernier Drive, dual, ball 

I. F. Printed Circuit Board (less 
mechanical Filter) 
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HIGHEST re) & 
Se v2 v3 CESIGNATION YSRE 


coe [| a20f etsy 


POWER POWER 
coRD cOoRO 


rd 


! 
} 
| 
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3 335-7212PI4 | Paper, tubular, -Imfd, 600V Q3, 16,17 386-7185P1 | 2N3642 
CAPACITORS cere 235-72U7P25 | Ceramic, disc, -0047mfd, 3KV Q5,6,7,8,9,11, TUBES 
C1,39,41,43, C86 235-7259P4 Ceranic, neutralizing 13,14 386-7219P] 2N2672 290-7247P2 |12DQ7 
93,99 235-7207P39 | Ceramic, disc, .imfd, 100V C88 235-7053PU || Mica, dipped, 2pfd, 500V Q10 386-7223P1] 2N2495 290 is 6GB5 
C2,3 235-7215P43 | Electrolytic, tubular, 2000mfd, 20V (C90,A,B,C 235-7184P1 || Varizble, 3-gang Qs 386-7188P1 | 2N3564 ae a 
C4 235-7353P84 | Electrolytic, 1000mfd. 25V C92 235-720UPo |} Bakeiite, tubular, 1.5pfd, 100V Q18, 23 — $86-7177P1 | 2N3567 we S ONG /Q CRYSTALS 
5_7, 26, 27.36. C102 235-7195P57 || Myla:, dipped, .1mfd, 100V Qig 386-7184P1 2N3638° ee 
C103 ee) | Mylar, dipped, .02mfd, 100V Q20 386-7200P1 | 2N2869/2N301 6 §22; 394-7189P1 |456. 38Kc 


42,45,46,50,56 


57,60 ,61,62,63, C104 235-7193P57 | Mylan, dipped, .lmfd, 100V Q21,22 386-7205P3 2N443 or AE443 Red 394-7185P] 7200Ke (80 meter) 
85,87,89,95,101 |235-7195P12 | Ceramic, disc, .UImfd, SOOV Manes 394-7186P1 |10475Kce (40 meter) 
C6,10,15,16 Electrolytic, tubular, 3mfd, 12V RESISTORS 394-7187P1 |17525Ke (20 meter) 


All fixed resistors are 0% carbor., 
1/2 watt unless otherwise notec or 


~ ~ lec Tic « IV 
c8 Electrolytic, tubular, 3mfd, 12\ 394-7188P1 24625Ke (15 meter) 


: : : : CR1,2,4,5,6, 
Ceramic, disc, .Ilmfd, 100V 


7180P3 | Germniun, S262 


C9,12,37,94 Bae ee ok 
Cll Tantalum, lumtd, 20V us ; j 322-7186P6 G rminium, 1N87A schematic. ; MISCELLANEOUS 
Ci3,S5 Ceramic, disc, 100pfd, 600V CR10 322-7175P5 ee ip The ov, SmA 

C14,20,51 “Mica, dipped, 390pfd, SOOV CR11 386-7178P1 | kistor 2N3S65 240-7180P1 Microphone Gain Control, /10K2 7267-5005G1 | Cabinet, complete w/handle 
C17,29 Mylar, dipped, .lmfd, 100V CR12,13 309. 718oP2 at ium, 1N270 240-7178P1 Carrier balance, 2002 . 7267-7012P1 |Cable, DC, w-70 

C18, 21 Electrolytic, tubular, 250mfd, 12V CR14. 15 322-7184P2 ¢ n, planar, HE9010 240-7181P1 Volume Control, 50002 wpa t ch SS 7267-7013P1 |Cable, AC, w-71 

Cl Mylar, dipped, U.1mfd CR17,18,19,20] 322-7180P] ‘on, 1N2071 240-7196P1 Regulator adjust, WW, 50g, 2W 7267-1065P1 |Clamp, Mech. Filter 


240-7206P1 Receiver zero adjust, WW. IK2, 2W 


C22 e ic, disc, 56pfd, 600V 
eramic, disc, Sopfd, 7267-1045P1 | Dial, Frequency 


G23, 32.33 235-7263P1 Variable, mica, compression 226-1009P1 1° FUSE, 3amp, MDL 240-7179P1 Pitch control, 10009 H : 

C24 235-7053P279| Mica, molded, 270pfd, 500V i 240-7179P1 | Dial correct, 10009 7267-1027P1 |Dial, Bezel 

C28 235-7207P14 | Ceramic, disc, .U0lmfd, 600V 277-1015P1 LiMP, 28V, .17A bayonet 280-1106P1 Fixed WW, 12, 5W 7267-1028P1 |Dial, Window 

C30,34,97,98 235-7053P104] Mica, dipped, 150pfd, 300V “sickers 240-7221P1 Bias control, 10KQ | 7267-1047G1 |Geneva Wheel assembly 
C31 235-7193P1 Mylar, dipped, 1000pfd, 100V 4) 7251-1021G1 |Geneva Plate assembly 
C3S,40,91 235-7053P317] Mica, dipped, 560pfd, SO00V 276-7195P1 Microphone SWITCHES 7267-1042P1 Grill, speaker 

C38 235-72U0S5PS Mylar, dipped, .22mfd, 100V 282-718SPa Vox tf Calibrator, 7- -pin min. tube , 231 -7221GI Handle, w/mounting clips 
c44 235-7196P61 | Ceramic, disc, 15pfd, 500V 276-7250P1 | Antenna & Linear amp. 228-7280P1 Tune-Operate, DPDT slide 231-7192P4 |Knob, small round 

C47 Bakelite, tubular, 1.0pfd, S00V 228-7280P1 USB-LSB, DPDT slide % 
C48A,B,C Variable. 3-gang VFO COILS 228-7278P1 | Pitch OFF-ON, SPDT slide .5-amp, 231-7196P2 | Knob, large round, tuning 
c49 235-7196P9 Ceramic, disc, 6.8pfd, 10%, NPO 99-76 Fast Pere 125V - 231-7191P2 Knob, pointer, bands witch 
C52 235-7053P36 | Mica, dipped, 35pfd, 5%, 300V Lone yeh inal. (black dot 228-7277P1 | Calibrate, SPST slide, 14amp, 125V 369-7174P1 |Mechanical Filter 

CS3 235-7053P44 | Mica, dipped, 82pfd, 2%, SU0V 575-722 une (black dot) Part of R41 7267-1026P1 |Panel, Front overlay 

C54 235-7260P1 | Ceramic, variable, 3-12pfd 575-722 Ea ame eee coe) 228-7279P1 | Transmitter, SPST slide, {l0-emp, 125V 7267-1035P1 |Shaft, extension for C76 
C58 235-7207P28 | Ceramic, disc, .0Imfd, 50V 375-7200Ph BVEOsbuf fer »A,B, 228-7194P1 Rotary Switch Assembly 7267-i063P1 |Shield, top 

C59,74 235-72U07P14 | Ceramic, disc, .00Imfd, 500V 375-72 2 aoa 228-7280P1 Meter, DPDT slide 2267-1062P1 |Sh; id. ey me 

C64 235-7195P6U | Ceramic, disc, .UU2mfd, 1KV 375-72 ne i‘ ystal Re ea ras 7267-1064P1 henge: ae a 

C6S,79 235-7196P63 | Ceramic, disc, 33pfd, NPO S/3* 1203) aa bil (orange: doty!* 352-7177P1 SPEAKER, 3.22 E wa ee 

C66 235-7200P4 Bakelite, tubular, 4.7pfd, 100V 292-7184P I Filter f 386-7193Pl Socket, transistor, small 
C67 ,68 235-7215P22 | Electrolytic, tubular, 50mfd, 50V 375-7221P1 | PA) tank TRANSFORMERS 386-7194P1 |Socket, transistor, power 
C69 235-7215P33 | Electrolytic, tubular, 100mfd, 350V Sy ven oe ey i 282-7196P1 |Socket, tube V-1 

C70 235-7215P33 | Electrolytic, tubular, 100mfd, 350V Peas sabe ai 292-7199P1 | Audio output 282-7194P2 |Socket, tube V-2-3 

C71 235-7215P39 | Electrolytic, tubular, 300mfd, 150V Si hee Se e 375-7222P1 | IF, 456Kc (red dot) Tuner Slug Assembly Parts 
2,73 235-7215P3 | Electrolytic, tubular, 4mfd, 150V 375-7220P8 fie haan aa bei im ie: -9Ke 297-7182Pl Ferrite slug (L-2-3-7) 
C75 235-7004PS Mica, dipped, 1100pfd TOYS “lee oubler (green dot) : 

C76 235-7267P1 | Mica. variable, Lomi eeion Nee dad 249-718) es 375-7222P3_ | Doubler/Tripler (yellow dt) pe Make sig Slug connecting rod, nylon 
C77 235-7210P20 | Mica "H" type, .0004mfd, 10%, 2S00V 276-7269R1 [MU BLUG) power 375-7222P5 | IF, 3350Kc ) 7267-1038P1 Yoke, wire 

C78 Variable, PA tune Nay 292-7198P1 Pawan 7251-1024P1 Yoke Keeper, wire 
C80-81-82 Mica, variable, compression, 3-sec. TRANSISTORS 7251-1026P1 Yoke attachment bracket 


7267-1041P1 
7267-5016G2 


Vernier Drive, dual, ball 
I. F. Printed Circuit Board (less 
mechanical Filter 


386-7224P1 | 2N2431 
386-7184P1 | 2N3638 - 
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C49 C65 L5 C66 C90B C86 
ISM RF \ NEUTRALIZING CAPACITOR 
LIO C9OA c9g90C 
24MC. TRAP. 15M MIXER ISM DRIVER 


| CHASSIS TOP VIEW 


Description 


Symbol 


pe WDesersption ini Negi ial, Meer | 


Paper, tubular, .lmfd, 600V 


C83 £35-7212Pi4 


sick Mb. Val Deseripuomp i yyh Bl 


CAPACITORS 386-7219P1 |2N2672 -~ 


Cl, 39, 41, 43, C84, 96 235-7207P25 | Ceramic, disc, .0047mfd, 3KV 
93,99 235-7207P39 | Ceramic, disc, .lmfd, 100V C86 £35-7259P1 | Ceramic, neutralizing 386-7223P1 Bee TUBES 
C2,3,4 235-7215P43 | Electrolytic, tubular, 2000mfd, 20V C88 €35-7053P0 | Mica, dipped, 2pfd, 500V 386-7188P1 |2N3564 Sad Coed 


12DQ7 


386-7214P1 |2N2926 ws 2N3S 2 
re 290-7215P1 |6GB5 


386-7184Pl 2N3638v 


C90,;.A, B, G, 


iN 


G5, 71,20j)27,56, 
42 45,46,50,56 


€35-7184P1 | Variable, 3-gang 


57,60,61,62,63 DIODES 386-7200P1 |2N2869/2N301 ™ Phe STArs 

85,87,89,95 235-7195Pl2 | Ceramic, disc, .0lmfd, 500V, GMV CR1,2,4,536, 386-7205P3 “| 2N443 or AE443 Red als veel ¢ 

C6,10,15,16 235-7189P1 | Electrolytic, tubular, 3mfd, 12V 7,8,21,22 B84 -71e6EH | Germanium, $262 RESISTORS Ae le el se AB ; 1 
cs 235=/215P1 Electrolytic, tubular, 3mfd, 12V CRI 322-7186P6 Germanium, IN87A All fixed resistors are 10% carbon, 394-7186Pl 10475Kce ido cea 

CZ12437,94 235-7207P40 | Ceramic, disc, .lmfd, 100V CR10 322-7175P5 ener / THON. bmi A 1/2 watt unless otherwise mted on 394-7187P1 17525Ke (20 met 

cll 235-7189P4 | Electrolytic, 10mfd, 20V CR11 BB6-7178P? | Transistor 2N3565 Me te EF: ENN a aa a } 
C13,55,58 235-7207P8 | Ceramic, disc, 100pfd,. 600V CR12,13 322-7186P2 | Germanium 1N270 ite 4, 1 
C14,20,51 235-7053P313]| Mica, dipped, 390pfd, 500V CR14,15 322-7184P2 Silicon, planar, HE9010 240-7180P1 Microphone Gain Contro., 10K MISCELLANEOUS 

C17,29 235-7193P7 | Mylar, dipped, .1lmfd, 100V CR17,18,19,20 |322-7180P) |Silicon, 1N2071 240-7178P1 | Carrier balance, 2000 . 7267-5005G1 |Cabinet, complete w/handle { 


240-7181P1 | Volume Control, 50002 v/switch $5 
240-7196P1 |Regulator adjust, WW, 502, 2W 
240-7206P1 | Receiver zero adjust, WW, 1KQ2, 2W 
240-7179P1 Pitch control, 10002 i 
240-7179P1 Dial correct, 10002 

280-1106P1 Fixed WW, 12, 5W 

240-722) Pl Bias control, 10KQ 


Ct3e;2t 235-7189P20 | Electrolytic, tubular, 250mfd, 12V 
C19, 25 235-7193P7 | Mylar, dipped, 0. lmfd 

C22 235-7207P6 Ceramic, disc, 56pfd, 600V 
G23, SZ, 235-7263Pl Variable, mica, compression 
C24 235-7053P279} Mica, molded, 270pfd, 500V 
C28 235-7207P14 | Ceramic; disc, .00lmfd, 600V 
C30,34,97,98 235-7053P104| Mica, dipped, 150pfd, 300V 
C31 235-7193P1 | Mylar, dipped, 1000pfd, 100V 
C35,40,91 235-7053P317| Mica, dipped, 560pfd, 500V 
C38 235-7205P5 | Mylar, dipped, .22mfd, 100V 
C44 235-7196P61 | Ceramic, disc, 15pfd, 500V 


7267-7012P1 }iCable; DC, w270 
7267-7013P1 | Cable, AC, W-71 
7267-1065P1 |Clamp, Mech. Filter 
7267-1045P1 | Dial, Frequency 
7267-1027P1 |Dial, Bezel 
7267-1028P1 |Dial, Window 
7267-1047G1 |Geneva Wheel assembly 
7251-1021G1 |Geneva Plate assembly 
7267-1042P1 |Grill, speaker 
231-7221G1_ |Handle, w/mounting clips 
231-7192P4 Knob, small round 


Fl 226-1009P)1 FUSE, 3amp, MDL 


277-1013P! 


I-l LAMP, 28V, .17A bayonet 


SOCKETS 


}276-7195P! 
282-7185P. 
276-7250P. 


Microphone 
Vox & Calibrator, 7-pinmin. tube 


Antenna & Linear amp. SWITCHES 


| 


COILS 
Audio choke 


228-7280P1 |Tune-Operate, DPDT slide 
228-7280P1 USB-LSB, DPDT slide 
228-7278Pl Pitch OF F-ON, SPDT sfide; .5-amp, 


292-7200P: 


C47, 92 235-7200P6 | Bakelite, tubular, 1.5pfd, 100V 178-7223P2 | Tuner (black dot) SEPT WGPA! suhoh Maer cs a Veen 
C48A,B,C 235-7185P1 | Variable, 3-gang VFO 275-7223Pz | Tuner (red dot) 125V 231-7191P2 |Knob, pointer aa ies 
C49 235-7196F9 Ceramic, disc, 6.8pfd; 10%, NPO ?75-7260P] Wino putter: 228-7277P1 | Calibrate, SPST slide, j-arap, 125V 369-7174P1_ | Mechanical Filter 

C5z 235-7053P36 , Mica, dipped, 33pfd, 57, 300V 475.7226 P1 VFO Part of R41 7267-1026P] Panel, Front overlay 

C53 235-7053P44 | Mica, dipped, 82pfd, 2%, 500V 375-7224P) | Crystal oscillator 228-7279P1 | Transmitter, SPST slide 10-amp, 125V 7267-1035P1 |Shaft, extension for C76 
c54 235-7260P1 Ceramic, variable, 3-12pfd 375-7223P3 Tuner (orange dot) 228-7194Pl Rotary Switch Assembly 7267-1063P1 |Shield, tog 

C59,74 235-7207P14 | Ceramic, disc, .001mfd, 500V 292-7184P] | Filter 228-7280P1 | Meter, DPDT slide 7267-1062P1 |Shield, bottom 

C64 235-7195P60 | Ceramic, disc, .002mfd, 1KV 275-7221P1 | PA tank 7267-1064P1 |Shield, VFO board 

65,79 235-7196P63 | Ceramic, disc, 33pfd, NPO 275-7183P] | 23 mc trap 352-7177P1 SPEAKER, 3.22 386-7193P1 |Socket, transistor, small 
C66 235-7200P4 | Bakelite, tubular, 4.7pfd, 100V 175-7274P] |RF choke, Imh SPE TASS U Scot) bet sabba i tity 
C67,68 235-7215P22 Electrolytic, tubular, 50mfd, 50V 375-7178P1 RF choke, Imh a TRANSFORMERS 282-7196Pl Socket, tube V-1 : 

C69 235-7215P33 | Electrolytic, tubular, 100mfd, 350V 275-7220P] BE choke 262.7194P2, Socket, take°W.2 3 

C70 235-7215P33 | Electrolytic, tubular, 100mfd, 350V 292-7199P1 Audio output Tuner Slug Assembly Parts 
Cit 235-7215P39 | Electrolytic, tubular, 300mfd, 150V 245-7181P1 METER 375-7222Pl1 IF, 456Ke (red dot) 297-7182Pl 4 
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CiZ.f3 235-7215P3 Electrolytic, tubular, 4mfd, 150V 
C75 235-7064P5 | Mica, dipped, 1100pfd 

C76 235-7267P1 Mica, variable, compression, PA load 
C77 235-7210P7 Mica, "H'' type, .0005 mfd, 10%, 2500V 
C78 235-7186P1 Variable, PA tune 

C80-81-82 235-7274P1 Mica, variable, compression, 3-sec. 
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Mica, variable, compression, 3-sec. 


7251-1026P1 


Yoke attachment bracket 


[SS oe ae ee agparses race na Description 
SEE ze 8: 2 1 -Imfd, 600V Q3,16,17 - 386-7185P1 | 2N3642 ee } 
= CAPACITORS C84 ,90 4 , disc, .0047mfd, 3KV oe ee 9,11,| i | | 
€1,39,41,43, R C80 Hace izi 13,14 386-7219P1 2N2672 <4 
93,99 235-7207P39 Ceramic, disc, -lmfd, 100V C88 0S 31 Gas) ie pped, 2pfd, 500V Q10- 386-7223P1 2N2495 A 
*2,3 235-7215P43 Electrolytic, ae 2000mfd, 20V rC90,A,B,C 3 4t hate , 3-gang QS ks 386-7188P1 | 2N3564 4 
c4 235-7353P84 Electrolytic, 1000mfd, 25V C92 i Bake , tubular, 1.Spfd, 100V ee 386-7177P1 | 2N3567 yes onG/g 
€5,7,26,27,36, : C102 : ‘dipped, .Imfd, 100V qis’ 386-7184P1 | 2N3638 S ae | 
42,45,46,50,56 235-7193P 54 | Mylay, dip -O2mfd, 100V — Q20- 386-7200P1 2N2869/2N301 C&22? | yl 394-7189P1 1456. 38Ke 
$7,60,61,62,63, z 235= 719357 Myle ipped, .1lmfd, 100V Re 2G 386-7205P3 2N443 ‘or AE443 Red ~ ly2 394-7185P1 |7200Kc (86 meter) 
85,87,89,95,101 [235-7195P12 Ceramic, disc, .0lmfd, S00V . 4 3 394-7186P1 |10475Kc {40 meter) 
€6,10,15,16 Electrolytic, tubular, 3mfd, 12V RESISTORS } ee 394-7187P1 17525Ke (20 meter) 
ia Electrolytic, tubular, 3mfd, 12V All fixed resistors pe carbon, ae esac Re ve a 
oie, 37, 94 Ceramic, disc, .Imfd, 100V x as 1/2 watt unless otherwiss¢ Roted OF ix5 394-7188P 24625Ke (15 meter) 
cil Tantalum, lUmfd, 20v 522-1) 300 schematic. eer - Sa 
C13,55 Ceramic, disc, jodpea, 600V Behar aid f 4 | MISCELLANEOUS 
C14,20,51 “Mica, dipped, 390pfd, SOOV 386-7178P 240-7180P1 Microphone Gain Control, |10K2 ; 7267-5005G1 | Cabinet, complete w/handle 
€17,29 Mylar, dipped, .lmfd, 100V 322-7186P2. 240-7178P1 | Carrier balance, 200Q ‘ 7267-7012P1 |Cabie, DC, W-70 
oon Electrolytic, tubular, 250mfd, 12V 322-7184P2 | 240-7181P1 | Volume Control, S00@R w/gwitch SS” . 7267-7013P1 |Cable, AC, W-71 
C19, 25 Mylar, dipped, 0. 1mfd : i 5 f 240-7196P1 Regulator adjust, i, 2W t PIS OG 521 | Glas Mech. Filter 
es Ceramic, disc, S6pfd, 600V Breer lb nt nee S24 hie! 240-7206P1 | Receiver zero sc, KO, 2W’ fares Sees et aa 
e232. 55 Variable, mica, compression Fl 226-1009P1 Samp, MDL 240-7179P1 Pitch control, 10002 - j — ; ee daha Soe = re ‘ 
Mica, molded, 270pfd, S00V 4 240-7179P1 | Dial correct, 10009 iZ07-1027P 1: | Dial,” Bezel 
ce Ceramic. dise, | .OOlmfd, 600V 1-1 277-1013P1 _ 28V, .17A bayonet ‘} 280-1106P1 Fixed WW, 12, SW 3 7267-1028PI1 | Dial, Window 
»34,97,98  |235-7053P104} Mica, dipped, 150pfd, 300V 240-7221P1 Bias control, 10KQ 7267-1047G1 |Geneva Wheel assembly 
31 235-7193P1 Mylar, dipped, ‘1000pfd, 100V 7251-1021G1] |Géneva Plate assembly 
35,40,91 23S-7053P317] Mica, dipped, "s60pfd, 500V 276-7195P4 SWITCHES 7267-1042P1] |Grill, speaker 
3 . 235-7205P5 Mylar, dipped, .22mfd, 100V 282-7185P4h \librator, 7-pin min. tube Bs eee 231-7221G1 |Handle, w/movunting clips 
235-7196P61 | Ceramic, disc, 15pfd, 500V 276-7250P3 5S ie 228-7280P1 | Tune-Operate, DPDT slide : =7192 l nol Ga : 
P 276-72S50PE & Linear amp. s Sree 231-7192P4 |Knob, smeil round 
C47 Bakelite, tubular, 1.0pfd, SO00V | 4 228-7280P1 USB-LSB, DPDT slide | <i EO Ve BB ] 
Variable, 3-gang VFO 228-7278P1 | Pitch OFF-ON, SPDT slide .S-amp, | oi oe | ee ee 
Ceramic, disc, 6.8pfd, 10%, NPO : : 125V ; so 231-7191P2 |Knob, pointer, bandswitch 
Mise dipped ‘33pfd, 5%, 300V 292-7200P1 — 228-7277P1 Calibrate, SPST slide, 1 ' _ 125) 369-7174Pl |Mechanical Filter 
Mica, dipped, 82pfd, 2%. 500V Part of Ral ee 7267-1026P1 ipa Front overlay 
Ceramic, variable, 3-12pfd 228-7279P1 Transmitter, SPST slide, } ee. 1sv 7267-1035P1 |Shaft, extension for C76 
Ceramic, disc, .Olmfd, 50V 228-7194P1 Rotary Switch Assembly _ e ; TZ267=1e6esP1 aoe top 
Ceramic, dise, .00lmfd, 500V | 228-7280P1 Meter, DPDT slide fe 7267-1062P1 Shield. Sniteen 
Ceramic, disc, .002mfd, 1KV J 4 7267-1064P1 Shi 1d, VE ae i 
Ceramic, dise: 33pfd, NPO 223) ‘ 352-7177P1 SPEAKER, 3.22 Pras i aero sas Seen O boars 
Bakelite, tubular, 4.7pfd, 100V 292-7184P bs ee tee | 386-7193Pl Socket, transistor, small 
Electrolytic, tubular, SOmfd, SOV 375-7221P 3 TRANSFORMERS ; 386-7194Pl ;Socket, transistor, power 
Electrolytic, tubular, 100mfd, 350V t j 282-7196P1 Socket, tube V-1 
Electrolytic, tubular, 100mfd. 350V i 292-7199P1 | Audio output 282-7194P2 |Socket, tube V-2- 
Electrolytic, tubular, 300mfd, 150V ee 375-7222P1 IF, 456Ke (red dot) ; Tone Glue Assembly Posce 
Electrolytic, tubular, 4mfd, 150V i 37S-7222P4 IF, 2281.9Ke 297-7182P] Ferrite slug (L-2-3-7) 
; i e ‘. = eB \+ ‘) 
Mica, dipped, 1100pfd Be 7181 i i 375-7222P2 Doubler (green dot) 7251-1062P2 Slap. Comtec tins vod! sn 
Mica, variable, compression, PA load i iz Ee 375-7222P3 Doubler/Tripler (yellow eo i bak as ‘s mit ig rod, nylon 
Mica "H" type, .0004mfd, (10%, 2500V 276-7269PL a 375-7222P5 IF, 3350Ke 7267-1038P1 | ay e, wire 
Variable, PA tune as S| 292-7198P1 | Power | Yoke Keeper, wire 
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ye 570: 

SWITCH 


O—f 
NETWORK 


ANTENNA 
Mire 


C1, 39, 41, 43, 
93,99 

Geea.* 

C5,7,26,27, 36, 
42, 45,46,50,56 
57,60,61,62,63 
85,87,89,95 

c6,10,15,16 

C8 

C9, 12, 37,94 

cll 

C13,55,58 

c14,20,51 

2e,e7 

c18,21 

C19, 25 

C22 

C23, 32, 

C24 

C28 

C30,34,97,98 

C31 

C35,40,91 

C38 

C44 

C47, 92 

C48A,B,C 

C49 

C52 

C53 

C54 

C59,74 

C64 

C65,79 

C66 

C67,68 

C69 

C70 

C71 

C72,73 

C75 

C76 

C77 

C78 

C80-81-82 


235-7207P39 
235-7215 P43 


235-7195Pl2 
235-7189Pl 
235-7215Pl 
235-7207P40 
235-7189 P4 
235-7207P8 
235-7053P313 
235-7193P7 
235-7189P20 
235-7193P7 
235-7207P6 
235-7263Pl 
235-7053P279 
235-7207P14 
235-7053P104 
235-7193P1 
235-7053P317 
235-7205P5 
235-7196P6l 
235-7200P6 
235-7185Pl 
235-7196F9 
235-7053P36 
235-7053P44 
235-7260P1 
235-7207P14 
235-7195P60 
235-7196P63 
235-7200 P4 
235-7215P22 
235-7215P33 
(Me MAB sD So 
235-7215 P39 
235-7215P3 
235-7064P5 
235-7267Pl 
235-7210P7 
235-7186Pl 
235-7274Pl 


CAPACITORS 


Ceramic, disc, .lmfd, 100V 
Electrolytic, tubular, 2000mfd, 20V 


Ceramic, disc, .0lmfd, 500V, GMV 
Electrolytic, tubular, 3mfd, 12V 
Electrolytic, tubular, 3mfd, 12V 
Ceramic, disc, .lmfd, 100V 
Electrolytic, l1O0mfd, 20V 

Ceramic, disc, 100pfd, 600V 

Mica, dipped, 390pfd, 500V 

Mylar, dipped, .lmfd, 100V 
Electrolytic, tubular, 250mfd, 12V 
Mylar, dipped, 0. lmfd 

Ceramic, disc, 56pfd, 600V 
Variable, mica, compression 

Mica, molded, 270pfd, 500V 
Ceramic; disc, .00lmfd, 600V 
Mica, dipped, 150pfd, 300V 

Mylar, dipped, 1000pfd, 100V 
Mica, dipped, 560pfd, 500V 

Mylar, dipped, .22mfd, 100V 
Ceramic, disc, l5pfd, 500V 
Bakelite, tubular, 1.5pfd, 100V 
Variable, 3-gang VFO 

Ceramic, disc, 6. 8pfd; 10%, NPO 
Mica, dipped, 33pfd, 5%, 300V 
Mica, dipped, 82pfd, 2%, 500V 
Ceramic, variable, 3-l2pfd 
Ceramic, disc, .00lmfd, 500V 
Ceramic, disc, .002mfd, 1KV 
Ceramic, disc, 33pfd, NPO 
Bakelite, tubular, 4. 7pfd, 100V 
Electrolytic, tubular, 50mfd, 50V - 
Electrolytic, tubular, 100mfd, 350V 
Electrolytic, tubular, 100mfd, 350V 
Electrolytic, tubular, 300mfd, 150V 
Electrolytic, tubular, 4mfd, 150V 
Mica, dipped, 1100pfd 

Mica, variable, compression, PA load 
Mica, ''H'' type, .0005 mfd, 10%, 2500V 
Variable, PA tune 

Mica, variable, compression, 3-sec. 


OS 


Description 


C83 -7212P14 | Paper, tubular, . lmfd, 600V 
C84, 96 238-7207R25 | Ceramic, disc, .0047mfd, 3KV 
C86 235-7259P) Ceramic, neutralizing 

C88 235-7053p0 | Mica, dipped, 2pfd, 500V 
c90, A, B,C, Variable, 3-gang 


235-7184P) 
: DIODES 


CR1,2,4,5,6, 


7S 2.22 Germanium, S262 

CRI Germanium, IN87A 
CRI10 Zener, 7.0V, 5mA 
GRAdt Transistor 2N3565 
Gel2 us Germanium 1N270 
CR14,15 322-7184P! Silicon, planar, HE9010 
CR17,18,19,20° 32Z2-7180P Silicon, 1N2071 


Fl 226-1009P 


277-1013P% 


FUSE, 3amp, MDL 


I-l 


LAMP, 28V, .17A bayonet 


SOCKETS 


-276-7195P 
282-7185P 
276-7250P 


Mic rophone 
Vox & Calibrator, 7-pinmin. tube 
Antenna & Linear amp. 


COILS 


Audio choke 
Tuner (black dot) 


292-7200P 
27§-7223P 


275-7223P Tuner (red dot) 
hipaa VFO buffer 
27§-7226P VFO 

275-7224P1 Crystal oscillator 
275-7223P3 Tuner (orange dot) 
292-7184P] Filter 

27§-7221P] | PA tank 
275+7183P} | 23 mc trap 
:75-7274P] | RF choke, lmh 
275-7178P! | RF choke, lmh 
277§-7220P1 RF choke 


245-7181P1 METER 


276-7269P1 PLUG, power 


TRANSISTORS 


Ql 96-7224P1 | 2N2431 “ 
Q2,4,/9 6-7184P1 | 2N3638 
(SE pal Woes lies B6-7185P1 2N36424 


386-7219Pl 
386-7223Pl 
386-7188Pl 
386-7214Pl 
386-7184Pl 
386-7200P1 
386-7205P3 


240-7180P1 
240-7178P1 
240-7181P1 
240-7196P1 
240-7206P1 
240-7179P1 
240-7179P1 
280-1106P1 
240-7221P1 


228-7280P1 
228-7280P1 
228-7278Pl 


228-7277Pl 


228-7279P1 
228-7194Pl 
228-7280P1 


352-7177P1 


292-7199P1 
375-7222P1 
375-7222P4 
375-7222P2 
375-7222P3 
375-7222P5 
292-7198P1 


2N2672 &~ 
2N2495>7 
2N3564 : 
2N2926 1 2N 3S 670m! 
2N 3638 Vv — 
2N2869/2N301 
2N443 or AE443 Red : 


RESISTORS 


All fixed resistors are 19% carbon, 
1/2 watt unless otherwisi noted on 
schematic. 


Microphone Gain Contre-, 1OK2 
Carrier balance, 2002 ,, 

Volume Control, 5000@ ¥/switch S5 
Regulator adjust, Www, foo. 2W 
Receiver zero adjust, WW, IK2, 2W 
Pitch control, 10008 

Dial correct, 10009 

Fixed WW, 12, 5W 

Bias control, 10K 


SWITCHES 


Tune-Operate, DPDT s#de 

USB-LSB, DPDT slide 

Pitch OFF-ON, SPDT s#lide, .5-amp, 
125V 

Calibrate, SPST slide, + -amp, 125V 

Part of R4l 

Transmitter, SPST slide 1C¢-amp, 125 

Rotary Switch Assembly 

Meter, DPDT slide 


SPEAKER, 3.22 
TRANSFORMERS 


Audio output 

IF, 456Ke (red dot) 

iF, 2281. 9Ke 

Doubler (green dot) 
Doubler/Tripler (yellow{dot) 
IF, 3350Kce 

Power 
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. Ori 


We died aye ie Saad 
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CAPACITORS. 


93,99 235-7207P39 | Ceramic, disc, ~.Imfd, 100V 

C2,3 Electrolytic, tubular, 2000mfd, 20V 
C4. 235-7353P84 Electrolytic, 1000mfd, 25V 
CS,7,26,27,36, 

42,45 ,46,50,56 

$7, 60,61,62,63, 

85,87,89,95,101 |235-7195P12 Ceramic, disc, .Ulmfd, S00V 
C6,10,15,16 Electrolytic, tubular, 3mfd, 12V 
C3 Electrolytic, tubular, 3mfd, 12V 
c9,12,37,94 Ceramic, disc, .Imfd, 100V 

ClE Tantalum, lUmfd, 20V 

C13,55 Ceramic, disc, 100pfd, 600V 
C14,20,51 “Mica, dipped, 390pfd, SOOV 

C17, 29 Mylar, dipped, .lmfd, 100Vv 

C18, 21 Electrolytic, tubular, 250mfd, 12v 
C19,25 Mylar, dipped, O.Imfd 

C22. 235-7207P6 Ceramic, disc, S6pfd, 600V 
C23,32,33 235-7263P1 Variable, mica,. compression 

C24 235-7053P279] Mica, molded, 270pfd, SOOV 

C28: 235-7207P14 | Ceramic, disc, <OOlmfd, 600V 

0,34,97,98 235-7053P104 Mica, dipped, 150pfd, 300V 

2S 235-7193P1 Mylar, dipped, 1000pfd, 100V 
C35,40,91 Mica, dipped, S60pfd, Soov 

C3e Mylar, dipped, .22mfd, 100V 

C44. Ceramic, dise, 15pfd, S00V 

C4? Bakelite, tubular, 1.0pfd, SOOV 
C48A,B,C Variable, 3-gang VFO. 

C49 Ceramic, disc, 6.8pfd, 10%, NPO 
C52. Mica, dipped, 33pfd, 5%, 300V 

C5S = Mica, dipped, 82pfd, 2%, 5u0V 

C54 © Ceramic, variable, 3-12pfd 

C58 Ceramic, disc, .UImfd, Sov 
C59,74 Ceramic, dise,. .0UImfd, 500V 
Coa Ceramic, disc, .UU2mfd, I1KV 
C65,79 Ceramic, disc, 33pfd, NPO 5 
C66. Bakelite, tubular, 4.7pfd, 100V : 
C67,68 Electrolytic, tubular, S0mfd, SOV 
C69 Electrolytic, tubular, 100mfd, 350V 
C70" Electrolytic, tubular, 100mfu, 350V 
C71 Electrolytic, tubular, 300mfd, 150V 
C72,73 Electrolytic, tubular, 4mfd, 150V 
C7S Mica, dipped, 1100pfd 
C76 Mica, variable, compression, PA load 
C77 Mica "H" type, .0004mfd, 10%, 2S500V 
C78 Variable, PA tune 
C80- 81-82 Mica, variable, compression, 3-sec. 


Hi ; 


[Symbol Stock Wee od 

8. 35-720 2P14 Pape, tubular, ’.lmfd, 600V 
C8496 255-7 207P25 @mic, disc, .0047mfd, 3KV 
C80 235-7259P4 Bic, neutralizing 

C88 235 -70$5y 


nCSO FA Bec 
C92 
C102 
C103 
(104 


@§ite, tubular, 1.5pfd, 100V 
235-7193PS7 Ff Fs dipped, .lmfd, 100V 
Myl@®; dipped, .02mfd, 100V 


235-7193e54 | FM 
235-7193Pa% | My dipped, .1lmfd, 100V 
/ 3 


235-7200 


CRE 2 465.6. 


322-7180p8 || Germpium, $262 
322-7136P— fF German 
322-717SPS || Zemin 7.0V, SmA 


386-7178PI Stor 2N3565 
CR12,13 322-7186P2 ium,. 1N270 
CR14,15 5322-71842 


fbn, planar, HE9010 ; 


CR17,18,19,20] 322-7180P} on, 1N2071 


226-1009PTI 


277-1013P1 


276-7195Pt 
282-7185P8 
276-72S50PR 


§& Linear amp. 


292-7 20U0F% 


375-7223P8 . f Tune® (black dot) 
375-722302. | Tuneg (red dot) 
375-7200h% [-VFOs 

375-72 2008 © FF 

375-722@P% OF, Y oscillator 


375-7223P3 ~f Tone 
292-7184PL~ 
375-7221P} 
375-7183PE 
375-7274Ph | 
375-7178P¥ © 
375-7220PE | 


245-7181P3 
i 


276-7269 |, -/ PLUG, power 
Se 
'. TRANSISTORS 
ee 
386-7224PE | 2N24B1 
386-7184P2 | 2N3638 - 


alibrator, 7-pin min. tube 


|Symbo1 [Stock No. | __Deseription rc 

Q 1 386-7185P1 | 2N3642 ; 
13,14 386-7219P1 | 2N2672 { 

Qlo 386-7223P1 | 2N2495 ; ee 

Qis 386-7188P1 | 2N3564 : 

Qi8,23 7 386-7177P1 | 2N3567 vk S ONG/Q 

Q1g- 386-7184P1 | 2N3638 6e22? = 

20° 386-7200P1 | 2N2869/2N301 6 €22; 


Q21,22 386-7205P3 2N443 of AE443 Red 

RESISTORS 
All fixed resistors sre % carb 
1/2 watt unless otherwi moted 


schematic. 


240-7180P1 
240-7178P] 
240-7181P1 
240-7196P} 
240-7206P1 
240-7179P1 
240-7179P1 
280-1106P1 
240-7221P1 


Microphone Gain Contre, [OK2 
Carrier balance, 2008 


Regulator adjust, Wi, S@@, 2W 
Receiver zero adjust,*siga-} 
Pitch control, 10008: - .} = 
Dial correct, 1000@ . 
Fixed WW, 18, SW oe ae. 
Bias control, 10KQ 


SWITCHES 


228-7280P1 
228-7280P1 
228-7278P1 


Tune-Operate, DPDT slidp§. 
USB-LSB, DPDT slide i 
Pitch OFF-ON, SPDT slideg .§- amp 
125V . . 
Calibrate, SPST slide, }4amp,. 
Part of R4} Se ae 
Transmitter, SPST slide, 2Q-amp, 
Rotary Switch Assemb1 : =e 


228-7277P1 


228-7279P1 
228-7194P) 
228-7280P1 


Meter, DPDT slide 


352-7177P1 SPEAKER, 3.22 TT BA 


TRANSFORMERS ie fs 


292-7199P)] 
375-7222P1 
37S-7222P4 
375-7222P2 
375-7222P3 
375-7222P5 
292-7198P1 


Audio output 

IF, 456Ke (red dot} 
IF, 2281.9Ke 
Doubler (green dot) 
Doubler/Tripler (yellow @>t) 
IF, 3350Ke 
Power 


4 


wnat 


Volume Control, SOO@® wegeitch S 
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Description 


TUBES 


L2DOW 
6GB5 


CRY Sa ANS 


P) 456. 38Kce 
ei 7200Ke (80 meter) 
sali 10475Kc (40 meter) 


Dic ouR ere oranerer) 
>] 24625Ke (15 meter) 


MISCELLANEOUS 


5Gl1 |Cabinet, complete w/handle 
Gane TO 2 Pl Cable, DC, W710 
7205 Sin Gablejse AG Wiad 
Be] uGlemp,siviec hh. Milter 
oP hs) Dial we requency 
/ O27P1 |Dial, Bezel 
267-1028P1] |Dial, Window 
7. 0:7G1 |Geneva Wheel assembly 
Geneva Plate assembly 
iAP PiiGari aspeaker | 


1 
ram) 
~ 
GQ) 
ww 


| - Gl Handle, w/mounting clips 
za a Knob, small round | 
ey, P2 Knob, large round, tuning | 
Sa tba 2 Knob, pointer, bandswitch 
| S71 742] Mechanical Filter 


C26P1 |Panel, Front‘overlay 
55P1 |Shaft, extension for C76 

1 >6 3P1 |Shield, top 

2P1 |Shield, bottom 

{Pl |Shield, VFO board 


| 386- el Socket, transistor, small 
| Pl Socket, transistor, power 
»P)} Socket, tube V-1 
1P2 Socket, tube V-2-3 


Tuner Slug Assembly Parts 
BT Ferrite slug (L-2-3-7) 


Pa Slug connecting rod, nylon 
Bip | ‘Pl Yoke, wire 
5 PP Moke Keeper,) wire 
‘hil Yoke attachment bracket 


11P1 |Vernier Drive, dual, ball 
16G2 1.F. Printed Circuit Board (less 
mechanical Filter 
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Symbol . Description 


TUBES 


EGU=1 2202 12DQ7 
290-7215 Ps 6GB5 


GRYSTALS 


394-7189Pl 456. 38Kc 
394-7185P] 7200Kc (86 meter) 
394-7186P1 10475Kce (40 meter) 
394-7187Pl 17525Kce (20 meter) 
394-7188Pl1 24625Ke (15 meter) 


MISCELLANEOUS 


7267-5005G1 | Cabinet, complete w/handle 
@207—-(G1 2) 4 Cable, DG lw 70 
(267-7013P1 | Cable; AC, w-71 
7267-1065P1 |Clamp, Mech. Filter 
7267-1045P1 |Dial, Frequency 
7267-1027P1 |Dial, Bezel 
7267-1028P1 |Dial, Window 
7267-1047G1 |Geneva Wheel assembly 
7251-1021G1 |Geneva Plate assembly 
7267-1042P1 |Grill, speaker 
23i=1221G1 Handle, w/mounting clips 
25L=t192 PS Knob, small round 
231-7196P2 |Knob, large round, tuning 
231-7191P2 Knob, pointer, bandswitch 
‘1{369-7174P1 {Mechanical Filter 
7267-1026P1 |Panel, Front overlay 
7267-1035P1 |Shaft, extension for C76 
7267-i1063P1 |Shield, top 
7267-1062P1 |Shield, bottom 
7267-1064P1 |Shield, VFO board 
386-7193Pl Socket, transistor, small 
386-7194Pl] Socket, transistor, power 
282-7196Pl Socket, tube V-1 
282-7194P2 Socket, tube V-2-3 

Tuner Slug Assembly Parts 
297-7182P1 Ferrite slug (L-2-3-7) 
7251-1062P2 Slug connecting rod, nylon 
7267-1038P1 Yoke, wire 
7251-1024P1 Yoke Keeper, wire 
7251-1026P1 Yoke attachment bracket 
7267-1041P1 |Vernier Drive, dual, ball 
7267-5016G2 |1.F. Printed Circuit Board (less 

mechanical Filter 
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UNLESS OTHER WISE 
SPECIFIED: 

4. CAPACITOR VALUES 1N 
WHOLE NUMEERS ARE *P'co- 
FARADS. TEC!MALS INDICATE 
MICROFARALS, 
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